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WITNESS STATEMENTS

A. TASK ASSIGNMENT

The Apollo 204 Review Board establishedthe Witness Statements Panel, 12. The task assigned

foraccomplishment ofPanel 12 was prescribedasfollows:
An orderly process to collectall data from witnesses(includeseye witnessesas well as con-

sole monitors).This includesa determination of who to interview,arranging for competent people

to conduct the interviews,recording data, and collectingitinto a form suitablefor publication

as an appendix to the formal report.Included also in thistalcsisan analysisof the pertinentse-

quence of events as reported by the bulk of the witnessestogether with a summary of that testi-

mony which iscontradictoryto the main data.

B. PANEL ORGANIZATION

1. MEMBERSHIP
The assigned task was accomplished by the fOllowing members of the Witness Statements Panel:

Mr. N0rbert B. Vaughn, Manned SpaCecraft Center, (MSC), NASA, Chairmart

Mr..J.J. O'Donnell, Kennedy Space Center, (KSC), NASA
Mr.. C. B. Netherton, Kennedy. Space Center, (KSC), NASA

Mr. H. F. Blackwood,.Headquarters, NASA

Lt. Col. J. W. Rawers, U. S. Air Eorce
Mr. C.J. McNanara, North American Aviation, (NAA), Kennedy Space Center (KSC)

2. COGNIZANT BOARD MEMBER
Colonel Charles F. Strang, U. S. Air Force, Board Member, was assigned to monitor the Witness

Statements Panel.

C. PROCEEDINGS

I. OBJECTIVES
a. To collect all data through written statements and taped interviews from:

(1) Eye Wimesses
(2) All other personnel who had access to Launch Complex (LC) 34 during the test

(3) All monitoring personnel at:
(a) The Launch Complex 34 Blockhouse
(b) The Acceptance Checkout Equipment (ACE).Control Rooms.in the Manned .Spacecraft,

Operations Building (MSOB)
(c) All the other observation or recording stations where audio or television (TV) monitoring

was available.

(4) Other personnel as required by the Board
(5) Volunteers of pertinent information that were not contacted in (1), (2), (3), or (4) above.

b. To construct a sequence of events from the bulk of witness reports and to update this infor-

mation on a timely basis for use by the Review Board and other Panels.
c. To identify the pertinent inconsistent or contradictory statemems to the main data as presented

in 5. Ojbective (b).
d. To summarize the pertinent information for use by the Review Board and other Panels.

e. To prepare the statements in proper form for publication as Appendix B to the Final Report.

2. INTRODUCTION
For use as general information and orientation are Enclosures 12-1 through 12-5, which are drawn

approximately to scale. Enclosure 12-1 is a simulated aerial view of Launch Complex (LC) 34. En-
closure 12-2 shows the Service Structure elevators and the Umbilical Tower el_cator on LC 34. At

the time of the incident, the LTmbilical Tower elevator (450 feet per minute capability) was held at
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the top of the tower in amicipation of the schedule "egress" exercise. The Service Structure elevators
were programmed as follows for this test:

No. I (Northeast) - 200 feet per minute, capable of being stopped at every level

No. 2 (Northwest) . 100 feet per minute, capable of being stopped at every level

No. 3 (Southwest). 200 feet per minute, capable Of being stopped at every level

No. 4 (Southeast) - 450 feet per minute, capable of being stopped at every level

The Pedestal elevator (65 fpm capability) is a hydraulic lift type platform that rises tO the 27' foot

level. Encldsure 12-3 is a plan view of adjustable level 8 (A-8) at LC 34. Enclosure 12-4 is -_ plan

view of adjustable level 7 (A-7) at LC 34. The overlays in Enclosures 12-3 and 12-4 show the position
of the eye witnesses at the time Of the incident. On the Enclosures 12-2, 12-3, and 12-4 are arrows

indicating the direction North and mt assm_ed North. The assumed North is a Kennedy Space Center
common prhcticc used for t,ase Of locating items relative to the Service Structure axes. Witness statc-

titents make use of this in describing their existing the Structure on t'levators after th¢_ incident. En-

closure. 12-5 is a sit,etch of the C.ollnlland Module, White Room, Egress Acces's Arm, and Umbilical.
Tower elevator, showing the egress route of astronauts oix LC 34.

3. INVESTIGATION

Investigation by the \Vitness Statement Panel was initiated ,]amm*5'.31, 1967 when the Panel re-

ceived nine (9) miscellant_ous written statement_ and twenty-six (26) "eye-witness" statements from the

NASA-KSC Security Office, These were written or tap.cd statements obtained the evening of the Apollo

204 incident. At the same time, twchxty-one (21) Pan American World Airwasy (PAA) employee wit-

ness statements were received from the Air Force Eastern Tt_t Range (AFI'TR) Representative to the
Board.

4. OBJECTIVE A

Panel objective a (Collection of Data) was accomplished by _,,,ntacting the contractors and agencies

involved in the test operations, Those contacted were either "eye-witnesses", or television (TV) or
audio monitors of the incident. ,.'x totai of eighteen (18) agencies or contractors were contacted (See

General File for list). There were responses for 590 people with 572.written statements and forth (40)
recorded statelnents. Sitxce some witnesses submitted nlore thatx one written statcnlellt or were inlet'-
viewed twice, a total of 612 statements was obtained.

5. OBJECTIVE 14

Panel 12 objective b (Sequence of Events) was accomplished as shown below, and by the Review

Board Couns/'l as showu in Enclosure. 12-6. Enclosure 12-(i is a detailed narrative descriptiou of the.
events. The sequence of events briefly li,sted herein was established frotn the bulk of the witni's,'_ stat¢,_
tl:chlts.

SEQUENCE OF EVENTS FROM WITNESS STATEMENTS

Betwee..t time 6:31:t)0 p.nt. EST to

6:31.15 p.m. I,_1"

Evems:

The: Witue_es in I.aunch Vehicle

Aft Int,'rstage. l.evel .\-2:
Feh two definite rocking or shaking tllovemetlts of vehicle

seconds prior to "'Fire" report. Uulike vihratiott,¢ exper-

ienced in past froll _,vittd, ¢'tlgint" gitul_alling or et|uiptncut
input.

Witnesses on l.evrls

A7 & .\8.
lleard "Fire" and'or "'Fire in Cockpit" tr,|nsmi,_,fiolts
l leard Itlllf_let| explosion, then D,;'o loud whooshes of cs,

taping gas (or explosive releases).

tlhserved flalllt,_ jet frol|t ;iround edge of (]otnfnalld

Module _,lnd under _'ttite Ro¢lfn.
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TV MonitOrs:

Between time 6:31:15 p.m. EST to

6:33 p.m. EST ,

Witnesses on Levels A-7

& A-8:

TV Monitors:

Between time 6:33 p.m. ESq" to

6:37 p.m. EST

Between time-6:37 p.m. EST to

6:45 p.m. EST

Between time 6:45 p.m. EST,
9 EST,January 27, 1967 to ,:00 a.m.

January 28, l.t_i7

Heard "Fire" and/or "Fire in Cockpit" transmi_iom.

Observed astronaut helmet, arm, and back movements;

increase of light in Spacecraft window, and tongue-like

flame pattern within Spacecraft.
Observed flame progressing from lower left corner of

window to upper right, then spreading flame filled win-

dow, burning around hatch openings, lower portion of

Command Module, and cables.

Repeated attempts to penetrate White Room for egress
action. Fought fires on Command Module, Service Mod-

ule, and in White Room area.

Observed smoke and fire on Level A-8.

Progressive reduction of visibility of Spacecraft hatch on
TV monitor due to inereas.e of smoke.

Repeated attempts to remove hatch and reach crew.
Continued fire-fighting on Levels A-,' and A-8 in White

Room.

Spacecraft Boost Protective Cover (BPC) removed by

NAA personnel J. D. Cleaves and D. O. Babbitt.

Spacecraft outer (Ablative) hatch removed by NAA per-

sonne; J. W. Hawkins, L. D. Reece, and S. B. Clem-

mons. Spacecraft Inner hatch opened and pushed down

inside by NAA personne! J. w. ttawkins, L. D. Reece,
and S. B. Clemmons at ;_pproximately 6:36:30 p.m.

EST. No visual inspection of Spacecraft inter'lot po_ible
due to heat and smc.ke. No _igns of life.

Extinguish remains of fir-'s. Fire anti Medical support

arrive.

Fireman J. A. Butch, .]r. and NAA Technician W. M.
Medcalf removed the Spacecraft Inner hatch from the

Spacecraft.
Examination of. cre_' :rod verification of condition

Service Structure cleared. Photographs taken. Crew re-

moved.

Complex and area ander secure conditiot_s. Personnel

from Washitlgton and llouston arrive and a_ttrnd con-

trol of situaticm,.

6. OBJECTIVE C
Panel objectivec (ContradictoryStatements}was accomplished.The only significantdeviation,which

had no other substantiation,was the statementofMe. Gary W. Propst.RG:K Technician. The Witnc"_

was monitoring Operational Intercommunication Sy--tcm{OIS) cham_el Black 3 and obsen'ing the TV

view of the S/C 012 hatch. The callof "Fire" over the OIS and obser_'ationof a bright glow in the

spacecraft occurr&i Simuitaneot_dy. lie stated there was a two to two and one.half minute time elapse
from the call ,natil flames increased and covered the hatch opetting. At ahoilt three {3) mi.nutes, Mr.



Propststated, the flames from the outside bottom of the spacecraft began to eat through the area where

the bottom lip of the White Room meets the Spacecraft, and the "White Room began to fill with smoke.
He also stated there was movement inside the Spacecraft lasting about two (2) minutes before the flames

began to block the view, and no one entered the White Room until it had become smoke-filled some
minutes later. Mr. Propst stated that he changed the electronic 'control knobs on the hatch TV monitor

whi!e the incident was happening. This caused.all the other TV..monitor screens as mentioned by some

witnesses, to have a monetary (1 to 2 oeconds) loss of picture, with either gray, black, or white-out,

but most probably white appearance. As the camera built-in electronics and internal mechanisms were

adjusting themselves, the hatch area could have appeared washed-out due to the Spacecraft interior

brightness for approximately 2 seconds.

7, OBJECTIVE D
Panel objective d (Summary of Pertinent Information) was accomplished as shown herein. Section

(a.) is a summary prepared from the statements of witnesses located primarily on adjustable levels 7
at_d 8 of the Launch Complex ,34 Service Struet,are, Section (b.) is a summary prepared from state-

ments of witnesses who had access to TV monitors located at either the Launch Complex 34 Blockhouse

or at the ACE Control Rooms. These summaries indicate only the initial observations o_ the witnesses.

Subsequent observations and actions taken are contained in the witnesses entire statements found in Ap-

pendix B.

[
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SUMMARY OF W|THESS OBSERVATION_-R_G.A_-DI_ HO FIRE

a, Levels A-7, A-8 and Other Areas of Service Structure

Name, Duty, Location

Donald O. Babbitt

NAA, Project Engineer
Pad Leader; A-8 Pad

Leader Desk

Time Reference

Immediately after OIS report

James D. Gleaves
NAA, Mechanical Lead

Technician; A-8 Flyaway

Umbilical

Shortly after hearing OIS re-

port - believed to be .Mtro-
naut Chaffee.

L. D. Reece

NAA, Systems Technician;
A-8, Flyaway Umbilical

Richard A. llagar

NAA, Electrical Systems
Technician; A-8, -Y

Area

Immediately after OIS

report.

humediately after OIS

report.

Richard L. Bachand

NAA, Systems Technician;

A-8, +Z +Y'area

hnmediately after OIS

report.

Stephen B. Clemmons

NAA, Systems Technician;
A*8, Pad Leader Desk

Immediately after' OIS

report.

James E. Cromer
PAA, Elevator Technician;

Umbilical tower elevator

looking at White Rootlt

Joseph II. Pleasant
NAA, Systems Technician;

A-8, near stairs to White

Room.

Bruce, W. David

,_AA, Systems Technician;

A-8, Flyaway umbilical

Friend !). llickenbottom

N,\A. Systems Technician;

.\-8. South of Tower

Did not hear report - _
saw flash first.

Someone called "There's a.

fire in spacecrMt'[.

I mm ediately after (_ I S

report.

himtediately after OIS

report.

Initial Observation

Flame from under BPC near steam

duct - followed by concussion.

Heard loud shooooc - entered White

Room, saw flash - followed by fire

and debris covered right side of

Spacecraft..

Sheet of flame from Command Mod-

ule 12 acce_.

Two loud pops - fire blew out of

.Y and +Y access panels.

Low burp, large whoosh, wall of
flame - floor to ceiling.

White glow around BPC, access pan-
ed between umbilical and White

Room. Loud venting of gases, then

ignition like gas jet being ignited.

No loud explosion.

Flash of fire from VChite Room door.

side doors blew open.

lteard someoue call fire in Space-

craft- heard muffled explosion - fire
around bottom of Command Mod-

ule - several places - smoke.

Flames within opetx access panels near
umbilical - followed by whoosh and

flatncs shooting out of the panels.

Spurt.of flame under White Room
• explosion - fl:mtes at all Comnmnd

Module openings.
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Jerry w. Hawkins

NAA, Systems Technician;

A_8, Swing Arm

_,'_f. Donald Brown

NAA, Mechanical In-

spector; A-8, -Y Quality
Control Desk

Jessie L, Owens
NAA, Systems Engineer;
A,8, Pad Leader Desk,

÷Y area

Robert C. Hedlund

NAA, Systems Technician;.
A,8, +Z +Y Area

John E. Markovich

NASA/KSC, Q. C.

Inspector; A-8, +Z (NW)

Joseph L. Stoeckl
NASA/KSC, Q. C.

Inspector; A,8,
SW corner .

Henry H. Rogers, Jr.

NASA/KSC, Q. C. In-

spector; A-8, on S.W.
Elevator

Creed A. Journey
NAA,. Electrical Lead,

man; A-8, +Z -Y axis Area

William J. Schneider
NAA, GSE Technician;

A-7, with back to Service
Module at +Y Area

Dave E. ttoward

N.\A, Systems Technician;
A-7, near access to Service
Module

J. c. Scott
N.\A, Q. C. Inspector;
A-7, under umbilical

After hearing someone yell
"Fire".

No tittle reference

Immediately after OIS

report.

hnmediately after OIS

report.

Heard explosion - first
notice

Hears explosion - first
notice

Very shortly after hearing

report on PA

Heard shout as entering level
A-8 from A-7. Threw self to

floor as fire burst out.

Iieard "'Fire" either over

squawk box or down from
level A-8.

After initial fixe -no refer-

erence to OIS report. Heard

Astronaut gay, "'Fire in

cockpit".

Heard someone say, "Fire

in cockpit"

Flame from Spacecraft to Pad Lead-
er desk.

Command Module 012 access seem-

ed to ignite - minor explosion - 2

loud whooshes - escaping gas

Heard relief valve open - hi-velocity

gas escaping, burst into flame.

Hears whoosh . saw small flames

fl'om access hatches.

Heard muffled explosion - saw huge

flash fire - service port +Z axis.

Muffled explosion - Command Mod,
engulfed in flame.

Entered White Room - fire appear-

ed burning from inside Spacecraft
out.

Fire broke out of Command Module

in high velocity streams, 6 to 7 feet

long out of servicing ports in south,
east corner (-Y area).

Felt heat on back at call "Fire".

Went out to get on NE passenger

elevator. Didn't get on. Saw fire
inside Service Module. Got fire ex:

tinguisher and extinguished fire in
Service Module.

Saw fire dimish from first flame -

loud swoosh ball of flame from bot-

tom of Command Module.

Heard. noise • then second noise -

ball of fire fell from Command Mod-.

to Service Modul_.

0-i2-8 _



I Robert I. Bass Hears explosion - saw smoke
NAA, Systems Technician; heard shouts of "Fire".

ACE Room

L

John C. McConnell
NAA, GSE Technician;
Umbilical Tower level

190 Ft.

Burr B. Belt

NAA, GSE Leadman;
On Service StruCture

express elevator,
level 2

George W. Rackldf

NAA-Tulsa, Systems
Technician; A,7, under

White Room

Samuel Williams

NAA, GSE Technician;

A-7, A14-019 Fly-Away

umbilical connection

Forrest R. Rooker

NAA, GSE Technician;
A-7, A14-019 Fly-Away

umbilical connection

William H. Wing_ield

NAA, GSE Electrical

Technician; Level A-5

Marvin L. Nelson

NASA/KSC QC Inspector;
A-7, N.E. side of Service

Module

Patrick E. Mitchell

NASA / KSC QC Inspector;

A..7, A14-019 umbilical dis.

connect

William C. Deaver

NAA, Electronic Technic-

ian; A-7, A14-019 Fly-Away

umbilical connection

Willi_ M. Medca_

NAA, Mechanical echnic-

iart; Service Structure ele-

vator between levels 3 and 4

Heard someone on A-8 or

else over OIS say "Fire in

the Spa.cecraft".

Heard people yelling "Fire

in the SpaceCraft" as eleva-

tor was going to level A-6.

Heard report from spacecraft
crew member

Astronaut: "Fire in cockpit"

over headset.

Astronaut: "We have fire

in cockpit" over headset.

Heard Chaffee say "Fire"

over OIS.

Immediately after report

from P / A

Immediately after report

Heard someone say. "'Fire

in Cockpit"

Heard cry of "Fire" as ele-

vator passed levels 3 and 4

Muffled explosion - smoke pouring
out and around swing arm irlto

White Room.

At indication of "Fire" sound - level

A-8 all lit up when it exploded.

GOt fire extinguisher - and crossed

over to A-6, grabbed 2 gas masks

and went up to level A-8.

Wanted elevator to go to A-8 but

stopped at A-6. Grabbed gas masks

and took up to A-8. Started lighting
fires coming from parts of Command

Module with extinguishers. _.

Large puff of smoke and explosion -

swing arm entry hatch.

Heard explosion immediately follow-

by another, then fire down through
A-.7 at Swing Arm.

Heard small explosion then larger

one - Flash of flame through open-

ing A-8 and A-7 at umbilical swing

arm.

Smoke came down to area, saw

paper on fire flying from A-8 level.

Went up to A-8 for ;ew" moments

only and went down to 188 ft. level

to open power supply, breakers._

Smoke began to fill the area.

Level filled with smoke

Heard 2 explosions - then fire be-
tween Command Module and Ser-

vice Module.

Elevator stopped at level A-8 Ran
down a level or two and took gas

masks to A-8.
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Robert C. Foster

NAA, QC Inspector;

Complex 34 Fuel Area

b. TV and Audio Monitors

Name, Duty, Location

Clarence A. Chauvin

NASA/KSC Test Conductor;
Test Conductors Console

ACE Control Room 1.,

MSO Building

William H. Schick

NASA/KSC' Assistant Test

Supervisor; Test Supervisor's
Console - Blockhouse Launch

Complex 34

Gary W. Propst
RCA Technician;

Operational "IX' Control
Racks . Blockhouse Launch

Complex 34

Alan R. Caswell

RCA-Communications

Controller; Communication

Control Racks- Blockhouse

Launch Complex 34

Donald K. Slayton
NASAdMSC, Director of

Flight Crew Operations; As-
tronaut Console Blockhouse

Launch Complex 34

Daryl O. Cain

NAA, Spacecraft 017 Test
Conductor; ACE Control

Room No. 2, MSO Build-

ing

Saw smoke

Initial Notice

"Fire" over Operational

Intercommunications System
lois).

"'Fire in Cockpit" over OIS

"'Fife in the cockpit" over
OIS

Technician. Propst called
attention to monitor - stat-

ing Fire in Spac_raft.

CaP of "Fire" on OIS

Hatch Camera seemed to

blank out like someone had

shined a very bright light
into lens of c,'unera.

Looked upward and saw smOke. Car-

ried gas masks and fireextinguish.
ers to SE elevatorand took to level
A-8.

Observation

Noticed flames in vicinity of apex
cover at top of Command Module.

Not aware fire was in SpaCecraft

until heard over headset shortly af-
ter.

Saw flames climbing about halfway
up the side of the Spacecraft com-
ing from the interface between the

Command Module and the Service
Module.

Observed hatch in T\" monitor. Saw

bright glow in Spacecraft. Observed

Astronaut arm and leg movements
lasting about 2 minutes tmtil flames

obscured vision. A split second later
flames go past window, Fire in-

creased steadily. Flames from out-

side bottom of Spacecraft where it
meets lip of White Room and from
under hatch.

Observed hatch on TV monitor.

Flames flickered inside Spacecraft on
leftside of window and in 15-20

secondsahnostcovered window. Saw

center astronaut'shelmet move dur-

ing firstfew seconds.

Observed Spacecraft hatch on TV

monitor. Flame around hatch. Smoke

increased. Detected people trying to
get to hatch door. Smoke obscured
view from T'V Camera.

Picture was regained. Saw "Guttery" _:

typeflames about 6 inches high mostly
on right hand side at base hatch. Im-

prtmsion one of the quads had fired "_
and fire was outside Spacecraft under. ,
neath the Command Module. Oh- ""

sen'cd the fire fighting attempts and

L
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Donald R. Jones
NASA/KSC - Chief,

Electrical Systems, Saturn
IV-B; VIP Room - Block-

house Launch Complex 34

Illumination within Space-
craft and call of "Fire"

over OIS

assumed Astronauts were safe and

stayinginsidecraftuntilfireexing-

uished and smoke clearedfrom area.

Camera eventually turned off.Not

aware of tragedy forcouple ofhours

because principallyengaged in mon-

itoringown teston spacecraft017.

Noted tongue of flame between cen-
ter Astronaut's helmet and hatch

window on hatch camera. Saw As-

tronaut's arms move toward hatch.

At this time interior of Spacecraft
was illuminated to such brilliance

picture, blacked out.

Albert E. Jorolan

NASA/KSC - Launch Ve-

hicle Measuring Instrumen-

tation Engineer; Measuring
Station-Blockhouse Launch

Complex 34

"Hey, there's a fire in here",

over Spacecraft communication
channel. Identifies voice as

Chaffee's.

Observed 2 distinct tongues of fire

positioned at 11 and 7 o'clock on
TV monitor. Screen was dark, lo-
cation of fire not identifiable. Cam-

era and/or target was not identified
in statement.

8. APPENDIX B - WITNESS STATEMENTS
The witness statements and releases for the statements contained in Appendix B are from:

(I) Personnel on adjustable levels 7, 8, and other areas of Launch Complex 34 Service Structure

(34 total)

(2_ Representative TV monitors (7)

(3) Representative audio monitors (2)
(4) Other Witnesses (3)

The index of Appendix B contains witnesses names, organization, position or duty, location .at the time
of the incident, and date(s) of statement(s). A page of common abbreviations and definitions is included

in Appendix B. Only the witness statements containing testimony relevant to the investigation are in-

cluded in this Appendix.

9. OTHER STATEMENTS
The statements of witnesses (names listed in Appendix B), which do. not provide relevant testimony,

are retained in the Apollo 204 Review Board General File as a matter of rccord. These statements,

not part of Appendix B, are arranged by order of primary importance within the categories:
(1) TV monitors

(2) Audio monitors

(3) Related areas

(4) Miscellaneous

The releva_xcy of testimony has been reviewed by Counsel to the Board. The Board Administrative Pro-
cedure No. 16, titled "Coordination Policy for Interviewing Witnesses", was used when obtaining re-
corded witness statements, The General File also includes all original statements and/or tape recordings

of all witnesses.

10. OTHER RESPONSIBILITIES

A total of thirty (30) requirements for information were placed on the Panel. These requests varied

from lists of witnesses to irfformation in definite disciplines (Enclosure 12-7). The requirements came .

from the Board, the Board Panel Coordination Committee, other Panels, and NASA Headquarters.
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11. WITNESS CATEGORIES

Several categories of witnesses were established on the basis of information contained in their state-
ments. These were: gas or vapor odors during pre-ingress, astronaut ingress, eye-witnesses of the incident,

TV monitors, audio monitors, and rescue, security and medical pers6nnel. A tape recorded conference

among members of Panel 7 {Test Procedures), Panel 8 {Materials Review), and witnesses who had ment-
ioned an unusual odor during ingress or cabin purge, was conducted February 9, 1967. The purpose

of this conference was to ascertain the exact artldles passed in and out of the Spacecraft hatch, the

placement of articles in the Spacecraft, and a more detailed description of any odors noticed. The find-

ings obtained in this conference were forwarded to Panels 7 and 8. The minutes of the conference are
contained in the Review Board General File.

D. FINDING AND DETERMINATION

FINDING
A total of 612 witness.statements were obtained by Panel 12.

DETERMINATION
The Witness Statements Panel 12 believes that all people with pertinent information regarding the

Apollo 204 incident of January 27, 1967 have been contacted,

E. SUPPORTING DATA

Enclosure

12-I

12-2

12-3

12-4
12-5

12-6

12-7

Aerial Drawing of Launch Complex 34

Launch Complex 34 Elevators
LC 34 Service Structure Adjustable Level 8 Platform

LC 34 Service Structure Adjustable Level 7 Platform

LC 34 Egress Route for Astronauts
Detailed Narrative Description of the Sequence of Events

Requirements placed on Panel 12.
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LAUNCH COMPLEX 34 ELEVATORS

\ //
SERVICE STRUCTURE

ASSUMED _%j NORTH

ENCLOSURE.12 - 2
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LC-34 SERVICE STRUCTURE ADJUSTABLE LEVEL 8 PLATFORM

.y
CAME RA

ACE CARRY OFF
EQUIPMENT

o CAMERA

ACCESS ARM

QC
RECORDS

TABLE

BOX

SWING ARM NO. 4

PAD
LEADER

DESK

QC
LEADMAH

DESK

------ TECH

WATER
DESK COOLER

SPARE

ENCLOSUR E 12- 3A
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LC,34 SERVICE STRUCTURE ADJUSTABLE LEVEL 8 PLATFORM

.y

ACE CARRY OFF
EQUIPMENT

' n

CAMERA QC
RECORDS QC
TABLE LEADMAN

DESK

I

I

I

I

I

|l l

CAMERA

TECH
LEADMAN

DESK

COMM.

WATER
DESK COOLER

SPARE

ACC ESS ARM

1. DONALD O. BABBITT, NAA
2. JAMESD. GLEAVES, NAA
4. L.D. REECE, NAA
S. RICHARD A. HAGAR, NAA
6. RICHARD L. BACHAND, NAA
7. STEPHEN B. CLEMMONS, NAA
9, JOSEPH H. PLEASANT, NAA

10. BRUCE W. OAVIS, NAA
11. FRIEND DALE HICKENBOTTOM, NAA

/,

// _BOX PADLEADER t"_,
DESK -r6

SWING ARM NO, 4 ,_

ASsuMED ORTH

12. JERRY W, HAWKINS,NAA . "P'x_

13. W. DONALD BROWN,NAA
14. JESSIE L. OWENS,FIAA
15. ROBERT C. HEDLUND, NAA
16. JOHN E. MARKOVICH, NASA
17. JOSEPH L. STOECKL, NASA
18. HENRY H. ROGERS,JR., NASA
19. CREED A. JOURNEY, NAA
33. WILLIS M. MEDCALF, NAA
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LC-34 SERVICE STRUCTURE ADJUSTABLE LEVEL 7 PLATFORM

DESK
CABINETS STAND
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CAMERA

SIMULATED
LOAD BANK

RCS SIMULATOR
LOAD BANKS

_Y

20. WILLIAM J. SCHNEIDER, NAA

21. DAVE E,.HOWARD, NAA

22, J.C. SCOTT, NAA

26. GEORGE W. RACKLEFF, NAA- TULSA

27. SAMUEL WILLIAMS. NAA

28. FORREST R. ROOKER, NAA

30. MARVIN L. NELSON, NASA

31. PATRICK E. MITCHELL, NASA

32. WILLIAM C, DEAVER, NAA
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DETAILED NARRATIVE DESCRIPTION OF THE SEQUENCE OF EVENTS

The following is a description of the events surrounding the :\polio 204 incident, as determined by

the ..\polio 2(14 Review Board Counsel. "l'his narrative is based upon witness statements (Appendix B),

a recording of the communications on the OIS channel Black 3, and re.interviews (non-recorded) of the

principal participating witnesses. The re.inte_'iews (March 28, 29, and 30, 1967) were done by the Re-

view Board C'ounsel with the Witness Statetnents Panel 12 chairman and one Panel 12 member present.

"l'he following ,,,,'as reviewed by the chairman of Panel 12 and in his opinion is a true representation

of the fact,,



DETAILED NARRATIVE DESCRIPTION OF THE $EQUEHCE OF EVENTS

The following is a destription of the events surrounding the Apollo 204 accident, as determined by

the Apollo 204 Board Counsel. This narrative is based upon witness statements (Appendix B), a record-
ing of the communications on the OIS channel Black 3, and re.interviews (non-recorded) of the prin-

cipal participating witnesses. The re.interviews (March 28,29 and 30, 1967) were done by the Board
Counsel with the Witness Statements Panel 12 Chairman and one Panel 12 member present, The f01-

lowing was reviewed by the Chairman of Panel 12 and in his opinion is a true representation of the

facts.

It should be recognized that during the attempt to remove the various hatches, visibility within

the working areas was virtually non-e,,dstent. At the same time, some individuals were wearing gas

masks making identification extremely difficult. It is possible that individuals have been improperly

placed during the description of .a particular sequence• Care has been. taken to reconstruct the scene.
as accurately as human memory will allow, in an effort to identify, the individuals .involved during
the various hatch removals, participants ran through an experiment on a mock-up spacecraft. The.

experiment tended to clarify the sequence of events and is relied upon in this narrative as being a
reliable indication of the actions involved in the crew. rescue attempt.

Complex 34 consists of the Service Structure containing adjustable levels which completely surround
the vehicle and the Command Module and an umbilical tower. Work on the vehicle during erection

and preparation for launch, is carried out on the various enclosed adjustable levels. Prior to launch,
the entire service tower is moved away from the erected vehicle.

The umbilical tower is a fixed installation containing an elevator, umbilicals to the Launch Ve-

hicle, and an environmental control assembly (called a "white room"), at the end of a swinging access
arm. The "white room", which is relatively small, swings against, and surrounds the hatchway of the

Command Module. It is separate from adjustable Level 8 which completely surrounds the Command

Module, until the service tower is pulled• away. When the service tower moves away, the "'white room"

stays in position, pressed agait_st the Command Module hatch, until 30 minutes prior to launch. It is
through.the white room, the access arm and the elevator, that crewmen can escape from the Command
Module in the event hazardous conditions are discovered. After the access arm and the white room

swing away from the vehicle, escape from hazardous conditions on the pad would be via the Launch

Escape System (I,ES). It contains a solid lucid rocket motor, capable of pulling the Command Module

clear .of the complex. Prior to the Plugs Out Test, the Launch Escape System, with its rocket motor,
was erected on top of the Command Module. While the wires activating the LES were shorted, there

nevertheless remained the possibility that if sufficient heat were generated, the solid fuel could explode

or the motor ignite. This would cause wide spread destruction to the adjnstable !evels of the sets'ice

tower and to the I+aunch Complt_x itself.

The "'white room" is completely ,_eparate from the service structure since it is an integral part

of the umbilical tower, llowever, the "white room" and the access arm, swing into Level A-8 where

the Command .Module is situated. In this configuration, the "'white room", the access arm and the

umbilical tower appear to be part of the service structure.

The "'white room" is attached to the Command Module by an. hydraulically operated adapter boot.

The boot fits against the Command ,Module, it's flexible material forming a seal around the Command

Module hatch. From inside the rectangularly shaped "white room", the adapter boot presents a ramp-

like, appearance to the Command .Module hatch; the floor of the white room being elevated above
the hatchway. A door opens from the accc_ arm into the "'white room". Another white room door

directly opposite the acc,:,'ss arm doorway leads into l,evel A-8. "['his second door was sealed shut at

time of the accident. The door is sealed ,-ts a safety pi'ecaution t_ prevent use once the sets, ice structure

is pulled away from the Command Module. Until that time. access into l.O,'el :V8 is possible _rom
the acces_ ann itsdl[
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Four corner elevators on the service structure serve the various levels.

The count on OCP-FO.K-0021. the Plugs Out Test, w_,sat T-10 minutes and holding. Efforts

were being made to correctcommunications difficultieswhich had existedthroughout the test.How-

ever, the communications difficulties,while stillexisting,were not deemed important enough to halt

the test.The count was due to resume within minutes when the firstreportof firewas heard.

The report from inside the Command Module is believed by the witnesses On Level A-8 to have

been made by the Pilot. Some heard the report over their headsets, others heard it over speakers
installed on L_el Ao8.

After the initial Shock of the report of fire, followed within seconds by the rupturing of the Com-

mand Module with flames pouring out of the failed area of the Command Module, efforts were begun
to remove thr three hatches of the Command Module.

At the instant of the report of fire, J. D. Gleaves, standing on the'access arm, immediately began.

moving toward the "white room". He heard pressure escaping from the cabin relid valve and recalls

thinking at the time, that the Command Pilot had dumped the pressure of the Command Module in

accordance with the fire emergency procedures. It was his feeling that since the cabin was being de-

pressurized he would have no dit'ficulty in removing the inner hatch. As Gleaves started to step into

the white room, he saw a very bright flash of light emanating through the porthole of the Command

Module. He turned around. With him at this time was J. W. Hawkins. As they neared the door on

the access arm, Gleaves recalls feeling a pressure and seeing tongues of flame escaping from the failed
portion of .the Command Module. The force of the pressure pushed him against Hawkins. With some

difficulty they opened the door, which opened toward them. Their first thoughts after seeing the Com-

mand Module rupture and the flames spread across Level A-8, was that Pad Leader D. O. Babbitt

and the others must have been killed. It was only after Babbitt and others joined them on the swing

arm, that they realized that no one on Level A-8 had been seriously injured as a result of the rupture

of the Command Module. Hawkins secured a fire extinguisher, entered the "white room" and put out
two localized fires. Babbitt and Gleaves immediately returned, to the white room area and began the

job. of removing the- boost protective cover (BPC) hatch, which is the Command Module's outermost

hatch. Though the BPC hatch had not been fully installed, that is, dogs which attach it to other

portions of the boost protective cover surrounding the Command Module. had not been engaged, it was

necessary to insert a tool into te hatch in order to secure a hand hold. Babbitt and Gleaves report

that the BPC hatch, itself .had been distorted, probably by the fire and rupturing of the Command

Module. The hatch, which normally would have been easily removed, had to be forced. During this
period of time, the "white room" continued to fill with smoke.

While some individuals had working gas masks, others did not. Even when the gas masks, pri-

marily designed for use in toxic atmospheres, became operative, they were unable to work efficiently
except for very short periods of time in the dense smoke.filled atmosphere of the white room.

Visibility was virtually zero. The various crews working in relays had to proceed primarily by the
sense of touch.

After removal of the boost protective cover by Babbitt and Gleavcs, they left the "white room".

Gleaves had no gas mask and was obviously feeling the effects of the dense smoke. He was beginning

to gag and choke, and yet, in spite of his physical condition, was able to complete, with Babbitt's
assistance, the complete removal of the boost protective cover hatch. The tool used to remove this

hatch is the same tool used to remove the ablative hatch and the inner hatch of the Command Mod-

ule. As Babbitt and Gteaves ldt the "white room', Gleaves. recalls handing the tool to Hawkim.
Hawkins does not recall who handed him the tool. He .kno_,-3 someone did.

With ltawkins were S. B. Clemmons and I,. D. Reece. During the ablative hatch removal, Babbitt
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was also in the "white room". Within one minute and 30 seconds of the first report of fire, Babbitt

had entered the "white room" at least once and perhaps twice. He had recovered his headset and was

able to contact the blockhouse and describe the conditions as they were developing,

The removal of the ablative hatch was relativdy simple. After the tool was imerted, the hatch was

lifted off and carried out of the white room by Reece who threw it on the floor of adjustable Level 8

once he was clear of the "white room".

Hawkim remained in the "white room" after the ablative hatch was removed. Continuing to use

• the removal tool, he began _¢ork on the inner hatch. With him were Clemmom and Reece, though

the witnesses at this point, because of the dense smoke, do not recall seeing all others in the "'white

room" at the time. Hawkins and Clemmons were apparently nearest the hatch, Hawkins using the

tool to unlock the hatch while Clemmons was attempting to secure a hand hold on it.

There are two handles on the exterior of the inner hatch which, when installed, are wired down

with safety wire. Whether or not Clemmons broke the safety wires holding the handles flush to the
hatch, he does not recall. Once the hatch was unlocked, both men pushed it upward to relieve it from

the dogs. Once the inner .hatch was free, they attempted to drop it down onto the Command Module

door. The hatch went only part way down.

The pad crew realized that it was not necessary to completely remove the inner hatch in order

to provide access to the interior of the Command Module. During the scheduled egress exercise the
inner hatch would have been unlocked bythe crew and placed on the floor of the Command Module•

While a small portion of the hatch cover extends above the lower rim of the hatch, access to and

from the Command Module is possible.

When the inner hatch was unlocked, intense heat ans smoke came out of the open hatchway. No

flames were visible on the inside. Two floodlights installed on the couches were barely visible through
the smoke.

Hawkins attempted to examine the interior of the Command Module• He called out to the crew-
men. He remembers there was an unusual silence from the Command Module interior.

Babbitt too had examined the Command Module's interior. Concerned about reporting over the

wide communications net that he was then using that the astronauts were dead, he simp.ly advised the

ground that he would not describe what he had seen..

Babbitt and H. H. Rogers, Jr., returned to the "white room" after the inner hatch had been

unlocked and partially lowered into the Command Module. During the efforts to_ lower the hatch,, it

dropped further down into the Command Module. Babbitt and Rogers then returned for fresh air to

the swing arm.

Shortly, thereafter, Babbitt, suffering from smoke inhalation in the efforts of the attempted re_cue,

was relieved as Pad Leader by L• Curatolo.

Gleaves who had at various times been forced to the swing arm by the smoke, returned, saw that

the hatch was part way down and gave it a kick. As a result of the kick, the hatch fell even further
into the Command Module. Gleaves had secured a flashlight from his tool box during one of his entries

into the white room and peered into the dark smoke and soot-covered interior of the Command Module.

He could see nothing except the faint glow of the floodlights mounted near the couches. The lights were

within inches of his position, but they appeared to be small candles very far away.

W. M. Medcalf entered the "white room" and began his attempt to remove the inner hatch com-

pletely from the Command Module.
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Members of the regular fire department began arriving at Level A,8. The pad egress team, which

had been standing by at the fire station, also responded to the call, but in much slower Ml13 Armor-

ed Personnel Carriers. The team was scheduled to participate in the egress exercise, scheduled at the
end of the plugs out test.

Fireman B. Dawes arrived at Level A_8 through a service elevator and went to the "white room".

He recalls seeLug the hatch lay{ng inside the Command Module. Fireman J. A. Burch, Jr., upon his

arrival at the "iwhite room" saw people working around the hatch. He joined them and began to pull
at the inner haich in an effort to remove it completely from the Command Module. He began to feel
the effects of the ._moke and had to run out of the _'wh_te room" to the access arm. On the access

arm he found _- gas maks, dormed it, and returned to the "white room" to continue in his attempt
to remove the hatch from the Command Module. Once again he was not successful. He wa._ forced

out of the "wh'ite room" by the smoke. He replaced his gas ranks, and returned for a third attempt

at the inner hatlch removal. This time with the aid of Medcalf, he was successful. With the exception
of. Assistant Chief J. C. Moor, ey, who was a member of the pad egress team, none of the firemen

were familiar _'ith the coxffiguration of the Command :{odule. They had received no training in the

removal of the various hatches, since it was felt that tne pad egress team would be available to perform
this function during hazardous tests or launches.. The pad egress team did have knowledge of the Com-

mand Module configuration and had appropriate tools to remove the three hatches. Chief.Mooney
arrived at "'white room" after the ironer hatch cover had been completely removed from the Command
Module.

After the hatch was removed, Burch leaned into the Command Module. Everything was black.
He could not see any bodies. He secured a flashlight but even with its assistance he was unable to see

anything. ,.ks he was crawling out of the open hatchway, he did notice oar body. He attempted to pick
it up, but he was unable to move it. t-Ie then left the Command Module. In the meantime, Fireman
B. 1I.

Batts with others was rcmo;'ing thc panel that sealed the second door of the "white room",

which led directly onto Level A-8. This was necessary in order to vent the "white room" and the

Colnmand Module. Thc use of _'ans to blow the smoke out of the Command Module was considered

unwise, since the fans could possibly re-ignite substances within the.Command Module. Chief Mooney,, a
mcmber of the pad egress tcam which had planned to participate in the egress exercise scheduled for

the ond of thc Plugs Out Test, also made an effort to remove crewmen from the Command Module..

This activity was stopped, confirmed by phyficians who had arrived at the Command.Module, .that
all -thrcc astronauts wcrc dead, and that an investigation of the. Command. Module as it ,a'as found after.
the hatch6s were open would bc important in attempting to determine the cause of the fir_.

Photographs were thetx taken of the Command Module, of Level A-8, and other portions of the
service structure. .-

Witnesses reported seeing firemen on the complcx without firefighting equipment. Since each level

cont,dns fire extinguishers as well as hose lines, it was not necessary for them to being equipment from

the ground in order to fight fires. The hose lines wcre working and lines werc charged, though not
used. Fire extinguishers from Level. A-8 and other kvel,, of the service.structure were used to coiurol

blazes outside the Command.Module and at other locations on the service structure.

Because of the proxhnity of fires, workers removed their nylon work smocks. Examination of the

smocks after the incident showed that some of them had been burned, apparently fi-om fire brands

erupting onto t,evcl .\-8 when the Corqmand Module ruptured.

The accc_ arm was the closest position to the "white room" in the Command Module where

fresh air was available, for the workers. While a few witnesses reported that their gas masks were oper-
ative, a majority indicated they wcrc of little aSsistance during the rescue attempt, beeause of the den.
sit)- of the smoke.
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J. E. Cromer, on duty at the Umbilical Tower elevator, reported that the elevator was at Level

200, which corresponds with Level A-8, at the time the fire began. While the elevator could be re-

motely controlled h'om the blockhouse, Ci'omer could also control it from his position on the umbilical
tower. The elevator remained at Level 200 until Gleaves, choking and gagging from the smoke inhaled

in his repeated entries into the "white room", had to be sent to the ground. Cromer reports that the
first indication that he received of the fire was the sensation that there was an explosion on Level A-8.

He also reports seeing a tongue of flame emanating from the "'white room ' Immediately after the

explosion, personnel from the inside of I,eve! A-8 came out on the access arm. After reporting there
was a fire to his control poim within the blockhouse, Cromer broke out a box containing gas masks.

Cromer reports that personnel on the access arm immediately began re-entering the "white room" in

their effoets to remove the hatche._ and effect crew toscue.

Gary Propst, an RCA technician, stationed in the blockhouse and responsible for controlling remote

television cameras installed on Level A-8 and in the "white room", first became aware of the fire

through the report beard on his headset. IIe immediately looked at the "'white room" monitor. He saw

light in the Co,,nmand Module emanating from.a point on-it's left side. At ,the same time he saw hands
reach abovc the hatch, and movement of the crew inside of the Command Module. With the light .in-

creasing in intcrdity inside of the Command Module, Propst immediately adjusted the camera to the

light levels within the Cotnmatld Module. Tiffs action may have caused television monitors to show

what appeared to bc an explosion of whitc light, but was in reality an adjustment of the camera's

sensitivity to the light.

Propst is convinced that the time of the accident, from the moment hc first learned of the fire,
until the "'white room" filled with smoke, was much longer than data indicate_. He recalled engaging

in a conversation with others in the blockhou_,c as to whcn the crew would blow the hatches. Propst
was not aware that the hatches on the Command Module could not be exploded off. He recalls, by

viewing othei" monitors at I,evcl :VS, that thc "'white. room" did not fill with smoke until visibility was .
ahnost impossible on l,evel ..V8 itself. As the fire progressed, smoke did fill the "'white room" making

detailed viewing through the TV camera impossible, l towever, Propst could tell that there was activity

going on in the' "white room" as individuals would stand in front of lights installed for the TV cam-
eras, thus varying the light intensity. \Vhilc he could discern that something was going on, he could

not see in detail, what washapt_ening.

While arrangements can be made to video tape the. television monitors, facilities for doing this are.
not located within the blockhouse, and a video tape does not exist of what the monitors showed during

the fire period.

Propst viewed a motion picture of a test fire in a boilerplate Command Module taken in.ltouston,
Texas, after the incident. I Ie states that the film showing fire through the boilerplate hatches, at 16.4

pounds per square inch pure ox.vgen, were very close to what hc viewed through the monitor. At one

point in the .fihn, bright white flames sweep across the batch. Propst does not believe that this hap-

pened the night of the fire, though the quality of flickering light was similar to what hc observed. It
should bc noted that in the boilcrplate fire tc_t, the vessel was vented at a different point than where

rupture occurred on Spacecraft 012 during the night of the fire.

The report of fire was radioed to the fire station by G. C. Meyer, Pad Safety Officer. As the

fire trucks approached the comph'x in response to Meyer's call, firemen looked at the top of the launch

complex and saw very little smoke. Thinking that the area would be relatively clear, they did not take

air packs with them. which were available on the truck. Later, after the smoke conditions were dis-

covered by the tiremen, the air packs were taken to the fire scene.

Tile total elapsed time from the report of fire to the opening of the inner hatch into the Command
Module could not have exceedt'd five minutes. 27 seconds. This is based upon a timing of the tapes
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made of voice transmissions during the incident. The timing is verified by a log matintained by W. H.

Schick from within the Blockhouse. Schick's log is based upon reports he heard over the communica-

tions network. While the GMT timer he was using did not show "seconds" he was able to discern.

minutes and record them in his log. He shows the first report of fife as having been received at 6:3l

p.m. and the first report that the hatches were off at 6:36 p.m. Since he did not have a "seconds"

display he was unable to record the exact second the fire report was heard, nor the exact time of the

report that the hatches were off.

None of the men working on the hatch removal believed the crew could have survived the fire.
The heat was described as intense, the destruction considerable. Despite their belief that the crew was

lost, and their knowledge of the hazard which existed because of the rocket motor above them on ,he

Launch Escape System, they proceeded under almost impossible conditions to open the Command Mod_

ule in a desperate effort the ._ave the crew. That the hazard was real in their minds, is shown by the
statement of one witness, that he co:xsidered jumping I_rom the tower immediately after the Command

Module erupted. He felt that death was imminent in any event.. He,. nevertheless, stayed at Level A-8
and worked in the "'white room" to remove the hatches,

Curatolo, who had relieved Babbitt, was relieved by J. Murphy at 8:00 p.m. By then, all of the

fires had been exinguished for some time.

Removal

Module had

switches, and

investigation.

of the crew was to begin only after complete photographic coverage of the Command

been completed. The exact configuration of the Command Module, the position of its
the evidence of what lights were burning, were considered to be important for further

By 2:00 a.m. Saturday morning, the crew had been removed from the Command Module.
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REQUIREMENTS PLACED ON PANEL 12

]'roln

1 l_r. Floyd Thompso,t. Board Chairnmn

2. Col. Charlt.'s F. _trat'tg. P,oard .Member

3. Mr. l;eorge C. White..]r.. Board Member

4. Board Panel (.:oordination (:onnnittce

5. Board Panel (.:oordination Committee

6. Board Pane', (:tx)rdination Committee

7. Board and Panels I_. 8, 11, 14. 17, 18, and 19

8. I);. George E. Mueller. NAn.\ lleadquarters

9. Panel 1

I0. Panel 2

I I. Panel 3

12. Panel 5

13. i'anel 7

14. Panel 8

Subjecl

Required nlemor:mdunt regarding Baron and Parker

reports.

l,letlUCsted hfformation from wit,leSSC'S on l.evels .V7

and A-I¢ otl whetlier they touched or caused movc-

lnent of the ('ommand Module or Service Module

in tile five-minute intcrv:d immediatel;' preceettittv

the incident.

Requested a Staltement from I,cRoy G. West (N:\.X)

regarding placenwnt of g;.t.,, chromauograph plutl.

Requested copies of extracts of witness statement
information be sent to tile Committee recruiters.

Required Partel 12 to submit a status report .to the

Connnittee.at tl,e daily 5:00 p.m. meeting.

Requested Interim Report on Panel activities.

Required copies of all p.ablished wimt-ss statements

and extracts.

Requested number of people located on Levels A.7
and A-8 of tile Service Structure and on the

Umbilical Tower at LC 34 at the time of tile inci-

deut.

Requested .tatements from personnel involved it,

pre-crew it ;ress. crew irtgr.ms, cabin close.out, and

cabin purge.

Requested a set of witnt_s statements for temporary

perusal.

Requested copies of Bendix Gas Analysts.

Required further statemer, t from ,James F. Terry

(NAS.\-KSCI regarding times in relation to indi.

cations of fire versus T\" monitor image.

Requested information oft documents that went into

and out of Spacecraft 012 prior to hatch closure.

Required:
(a) Information concerning astronaut placentent of

loose articles.

(b) Inte_'iew of ingress and hatch close-out cre',v.

(c) Interview of witnesst's regarding knowledge of

solvents used attd or strange odors detected.
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15. Panel I0

16. Panel 11

17. Panel 13

18. Panel 14

19. Panel 16

2(1. Panel 17

21. Panel 18

(d) A list of personnel who visited Levels A-7 or A-8

on LC 34 for the 24,t,our period prior to the inci-
dent.

(e) Certain witnesses to par.ticipate {n s niff. test.

Requested .statements regarding cabin relief valve

operation, or tin'tes of explosive Or polbping noises

during the first 15 to 20 seconds Of,the fire.

Requested:

(a) A PAA Dispensary list ir_cluding medication given

to personnel involved in the incident,

(b) All information regarding astronaut body posi-
tions.

Requested witness comments regarding emergency

equipment.

Required:

(a) List of all personnel who were on LC 34.from

5:30 p.m. Esq" to .7:3(I p.m. EST onJanua_' 27,
1967.

(b) Copi_ of s'atements made by Thomas R. Baron

(self-employed), Donald O. Babbitt (N..\.\), james
D. Gleaves (N.\.\.I,-and Rocco A. Petrone (NASA:

KSC).

(c) Copies of any statement that comments on security
or lack of security.

(d) Copy of Arthur E. Vreeland (Federal Electric

Corporation) statement.

Requested certain wimesses observe the TV simu-

lation film to obtain witnesses reaction regarding
clarity and detail of the simulation.

Requested Panels 3, 11, and 12 prepare a final
"'Time I,ine'" from onset of T-I() minutes hohl

through medical determination of deaths.

Requested:

(a) Certain primary witnesses view the Panel I() TV

simulation film artd note any changt_ in, or verify.

the witness observations and time correlations.

(b) [nte_'iews ot Richard .\. llagar (N.\.\) and

Richard I.. I_achand t N.\.\I regarding movement

of any artwle in the Spacccraft during crew rt-
inova].
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GROUND EMERGENCY PROVISIONS

A. TASK ASSIGNMENT

The Apollo 204 Review Board established the Ground Emergency Provisions Panel, 13. The task

assigned for a_:/:omplishment by Panel 13 was prescribed as follows:
This task involves an orderly review of planned ground emergency procedures relative to their

adi-quacy, as well as a re'view to detenuifw that emergeucy procedures', in f_et, ex{st for all approp-

riat¢_" activities. This review should concentrate 6n activity at the launch site, and should include

recommeudati6ns to the Board for changes in e_isting procedurcs" and for the creation of new emer-

gency procedures if deemed r_ecessary..

B. PANEL ORGANIZATION

I. MEMBERSHIP

The assigned task was accomplished by the following members of the Ground Em('rgency Provisio
Panel:

Mr.

Mr.
Mr.

Mr.

Mr.

Mr.

Col.

his',

Mr.

Mr.

Mr.

G. 1". Page, Chairman, Kennedy Space Cemer (KSC), NASA

I,. A. Barnett, Kennedy Space Center (KS('), NASA

N. M. Carlson, Ketmedy Space Center (KS(:), NASA

,]. It. Chappee, Manned Spacecraft Center (MSC), NASA
R. W. Cutminghant, Manned Spacecraft Center (MSC), NASA

R. S. Sayers, Manned Spacecraft Cetlter (MSC), NASA
II.
R.

G,

K.

it.

G. Russell, U. S. Air Force, Office of M:uuwd Space Flight (OMSF), NASA

Roch_ter, North American Aviation(NAA), Downey, C0.1if0rnia

F. Smith, North American Aviation (NAA), Downey, California

C, Wishon, North Americat_ Aviation (N.kA), Downey, California

II. l,ttetjeu, Consultant, McDonnell ('ompany, Kennedy Space ('enter (KS(3

'2. CO(;NIZ:\NT BOARI) MEMBER

Colotwl Frank Borman, I.'. S. :kit" Force, Board Member, Matmed Spacecraft (:enter (MSC), NASA,

was assigned to mortitor the Ground l"mcrgency Provisiorts l"atltel.

C. PROCEEDINGS

1. The l'am'l approached the assigned task in two phast.'s. Eirst, a review ;rod _'valuati(m of the emer-

gency provisions at the time of the accidem. This review included im,'cstigations of:

a. The (uttergency prt_edures it_ the published documertts;

b. The emergency equipmettt internal and extcrt_al to the spacecraft;
c. "l'h¢.' etuergettc.v tr,tinitlg of the flight crt'_v ,tnd checkout test team personnel.

The second phase was a review of the existiug methods ustxl to identify hazards and insure adequate

documentation of appropri,tte safety })rot'_'dttre:,. ,ttit| ,tpplicabh" entergettcy instructions it_ the operatiottal

test |_rocedttre',.'..

2. PUBIASIIEI) I';,MI'_R(;I';N('Y PROCI'IR'RES

a. The Apollo Crew Abbreviated Checklist (Rrference 1'3-I) was prepared by the contractor under

the dirrction of the Xl:tnncd ,_pacecraft Center (MS('._ Flight Crew Sup|met l)ivision. The d-cu-

utent itxchtdes' flight crew emergency proeedttres for:

(!) Fire or sntoke iu the cockpit in flight; and.
(2] Pad egress front T-'30 tttinutt_* to lift-off.

The ill-flight fire or smoke procedures considered in (1) above are not appropriate for the

sittt,ttiott it_volving internal firt" during grtmttd t)pcratitms. (Referrtlce report hy [hmel 20.)The

unaided (_(mttn;ttul .Xlodule {(" .Xl_ egtt'_s ittstrttctiotts provided in (2_ at)ow" were al)plieahh_ fiw
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actions required by the crew to effect egress from the C/M for any reason. A minor Change to
the unaided crew procedure was documented during the course of a briefing given to the AS,204

Flight Crew by members of the Apollo Emergency Egress Working Oroup (Enclosure 13-1) on

January 23, 1967, This change reflected an agreement to maintain suit oxygen flow and crew
Communications until the hatches were removed.

b. The Apollo Operations Handbook (AOH) (Reference 13-2) is prepared by the contractor under
the direction of MSC and eOntains flight crew emergency procedures similar to those described

•above in paragraph a. In practice, the emergency procedures developed and documented in the
abbreviated crew checklist are Subsequently included in the AOH so that ground control personnel

are made aware of the crew actions to be followed in the event of an emergency.

c. The Apollo Flight Crew Hazardous Egress Proeedure_ Manual (Referet_Ce 13-3) is prepared by

the Emergency Egress Working Group Of the Apollo Launch Operations COmmittee (Enclosure

13-2). This manual is the definitive document concerning spacecraft and pad egress prOcedures

and represents the combined efforts of Kennedy Space Center (KSC), MSC, and the Air Force
Eastern Test Range (AEETR). The, scope of this document is limited to cover only the terminal

30 minutes of a. launch countdown or countdown demonstration. The procedures defined concern

only the actions involved in unaided, aided, or. incapacitated crew egress during that time period.

Actiom required to c6pe with the ,contingencies which could require crew egress are speeificaUy
excluded.

The procedures in this manual which define flight crew actions involved in unaided egress

agree with those documented in the Crew Checklist and,the AOH. The time.line on Page 25
(Enclosure 13-3) of the egress manual indicates 60 seconds are required for the flight crew to open

the spacecraft hatches and egress once the cabin pressure is vented. Practice runs under ideal con-

ditions involving non-flight spacecraft configurations indicate that estimate to be correct. (A practice

run involving a fully suited flight crew, venting cabin pressure, removing the three flight config-

uration hatches and egressing the spacecraft has never been performed.)Although there are no

documented data available, the portion of the unaided egress time (60 seconds) involved in hatch

removal by the flight crew is considered to be 40 to 50 seconds.

Incapacitated flight crew egress procedures defined in the egress manual are intended for use
by the trained members of the Pad Egress Team. The time lines on Pages 26 and 27 of the mat_ual

(Enclosure 13-4) indicate 10 minutes is required from initiation of the operation to completion of

crew removal, t towever, the portion of that time required to r_move all three hatches from the
outside is 70 seconds, assuming cabin pressure is already vented..Numerous practice runs by Pad

egress perso.nnel have verified that timc to be correct under ideal conditions.

At the time of the AS.204 accident, the trained Pad Egress Team was not on station at

I,aunch Complex 34. Their presence during the Space Vehicle Plugs Out Integrated Test had not

been required since the operation was not previously identified as hazardous. However, the entire

egress team was due on station following completion of the test in support of an unaided egress

practice operation..

d. The spacecraft checkout procedure for the AS-204 Space Vehicle Plugs Out Integrated Test was
OCP FO-K-(_)21-1 (Reference 13-4). This document, like all spacecraft test documents at KSC,

was prepared by the contractor and approved by N.XSA-KSC-Spacecraft Operations (SCO). The
document did not contain emeegency procedures other than two pages of instructions for emergency

shutdown of spacecraft direct current (DC) and alternatm_ current (AC) power. The safety re-
quirements included in the Operational Checkout Procedure (OCP) do not designate any portion

of the test procedure as hazardous. (Enclosure 1'-.3_-_....

The test objectives listed for the procedure include:

(1) To verify overall Spacecraft l,aunch Vehicle (S(:II,V) compatibility and demonstrate proper
function of Spacecraft fS'C] systems with ;Ill umbilieals and Ground Support Equipn) r,t (GSE!
disconnected.

(2) To verify no electrical inte_erence at time of umbilical di._connect.
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(3) To verify astronaut emergency egress procedures (unaided egress)

Objective (3) required suited crew operations in a closed cabin with a pressurized 100 percent

oxygen atmosphere. This was the first time this third obj_tive was combined with a Space Ve-

hicle Plugs O,t Integrated Test.
e. The Lauf_ch Vehicle Checkout Procedure being used for the AS-204 Space Vehicle Plugs Out

Integrated Test was 1-20015-SA204 (Reference 13-51 l_repared by Chrysler (CCSD) and approved

by NASA-KSC-Launch Vehicle Operations (LVO). This document contains emergency procedures

(gex_tion AW) which provide instructions for recycling the Launch Vehicle foll6wing a cutoff or a
hold at any point in the final 30 minutes of the count. No reference is made to any hazardous

Operations being involved in the LV portion of the test other than standard safety procedures

for handling LV ordnance items.

f. The only other published proce&lre involved in the AS-204 Space Vehicle Plugs Out Integrated
Test was the Integrated Space \'chiCle Procedure 1.41001-204 (Reference 13-61 prepared and ap-

proved by NASA-KSC-Launch Operations Directorate (DLO). This d6cument was used by the
NASA-KSC Test Supervisor to coordinate LV-to-S/C interface acti¢ities and all off-site real-time

suppor't functions. The procedure do_ not cotttain any emergency pt'ocedures.
g. Published emergency procedures are of limited value to a flight crew in the presence of an

extremely time critical .emergency.. In such instances, tt',ey must resort to those procedures com-

mitted to memory or instinctive actio,t. Such procedures are developed, by the crews as a result
of intimate knowledge of the writteti procedures coupled with a real-time a_,ireness of spacecraft

cofffigur_tion.

For time critical egress froln the C/,M, the fligt': crew would have eliminated all unnecessary

steps from the documented procedures. Reaction would have been by reflex to the following mini-

mum escape procedures:
(11 I nl,tiate cabin pressure duntp

(2) Unfasten restraint harnesses

(3) Release inner hatch dogs

(4) Wait for pressure decay

(5) Remove inner hatch

(6) Release and push out ablative hatch and h_st protectixe covet
(7) Disconnect umbilicals and cobra cables

(8) l'xi. spacecraft
Post-accident investigation (Reference Panel 11 report) indicates that the .\S-204 flight crew

accomplished ,,'cry little, if any, of the above minilnunl procedures befiwe being incapacitated by
the fire.

3. EMER(;ENCY EQUIPMENT INSIDE TIlE COMMANI) .M('q)UI,E

a. Spacecraft (:abin Depressurizatiou Eqnipment:-
As established in para_aph 2.g., the iriitial requirement for S/C egress is cabin depressuriza-

lion. The Apollo Block 1 spacecraft incofporates no provisions for e_wrgency cabin depressurization.

Three depre.s,surization methods are possible-front within, the cabin:
(ll The norntal and docuntented method of cabin depressuri,,ation requires activation of one of

the cabin relief valves', it has an eflcctive venting area cf !.3 _.quare inches and would accomplish

venting from 16.4 pounds per square inch absolute (psial to 14.1'i psia in approximately 18 seconds

( Enclosure 136, Figure 4).
12_ Activation of the post.landing cabin vent fans _vould aho initiate cabin depre_urization.

This method, designed for use after _ater impact, opens two sliding valves ill the tunnel area. t,ach

of which has an effective opening of lit.5 square inches. The specification limit for operation ot

these valves is 0.7.5 pounds per square inch differential (psid). although they have been demon-

strated to ._ psid. There are no available data to iutaicate little of venting through these valves
lille the chned forward deck area {prelaunch COlliigurationL Veltting by this lnethod was not in-

citlded ill tile dc,,cumented enlcrgency egress procedtlres

('._l As a last res_wt, emergency deprt__surization could be accontplished bv breaking one of the
tahiti v, lndo',_ Tiff, nlelh, td h,ls ne_'er tit"t-It delnotl,_trilted .rod there art" nf_ data indwating tile
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venting time involved.
There is no indication that the AS-204 flight Crew was able to initiate cabin depressurization

following the Outbreak Of the fire. In the presence Of the rapidly increasing cabin pressure which re-

sulted from tbe fire,.a, _ivation Of the notma! vent would have had no notlcable effect.

b. Quick Release Crew Restraint Harness:

Each crewman is provided with an individual restraint harness. The harness assembly consists

of two shoulder straps and one lap belt. The shoulder straps and lap belt are connected together

by fneans of a three-point locking/release mechanism attached to One side of the lap belt. Release
of both the shoulder strap.-, and the lap belt is accomplished by pulling a release lever located on

the top of the lap belt buckle.

c. Internal Spacecraft Hatch Release Equipment:

The main hatch assembly provides the only means Of crew egress on the pad. The hatch assem-

bly consists of three sepal'ate covers or hatches (Enclosure 13-7). The inner hatch serves as a space-

craft structural load carrying member and cr_v compartment pressure seal. It has an dfective area

of 1200 square inches. The ablative (middle) hatch provides thermal protection for entry. Over this
fits the boost protective cover (outer) hatch. Removal of all three hatches was essential for crew

egress. Removal of the inner hatch requires rotation of a wrench counter-clockwise through approxi-

mately 220 degrees to release six latch assemblies located on the bottom edge (outer side) of the.
hatch (Enclosure 13-8). A prerequisite to inner hatch removal is the lowering of cabin pressure to

approximately ambient. A crewman may then lift the inner hatch (appr0ximately 55 pounds) up

and in for stowage in the spacecraft.

The Boost Protective Cover (BPC) is released by the crewman striking a push-type plunger

which extends through the middle hatch and is attached to the BPC. The middle hatch is then

released by pulling on a cable arrangement. Both middle and outer hatches may then be pushed

out of the egress path permitting crew egress.

d. Flight Crew Protective C. aing:
The protective clothing worn by the AS-204 crew at the time of the .fire were Prc'_ure Garment

Assemblies (PGA) (P/N A 1936). They were essentially the same as the non.Extravehicular Ac-

tivity (EVA) suits used on Gemini m-_ssiom. The suit is fabricated of an outer layer of HT-1 nylon,

a nylon webbing layer, a neoprene inner-pressure vessel, and a nylon comfort liner. Each crewman
also _'ore a cotton constant w_ar garment (P/N A 1912-003) under the spacesuit.

Tests conducted at MSC in late 1965 (Enclosure 13-9) using six-inch-square swatches of similar

suit. material indxcate its fire protective qualities. The swatches were tested in a 100% oxygen, 14

psia environment for high W.mperatur.e flame impingement effect.

Samples were exposed, to the pur_ oxygen ef_vironment following two evacuation periods at a

pressure of 5 millimeters of mercury (mmttg) to allow out-gassing. A 30-minute soak at 14 psia,

ltg)% oxygen was then made. At the end of this soak, a propane flame was then brought into
contact with the swatches. The results were:

(1/No scorching occurred in three seconds.

(2) Burning occurred after five seconds flame exposure.
e. On.Board Communications:

Reliable and clear conlmunications are a significant requireme_it in support o_ any emergency

operation. The status of the communications system therefore req_tires co;_sideration. In addition to
an on-board intercom system there are two Radio Frequency (RF) systems for voice transmission

from cre_-to-ground personnel during pad testing. These two systems are the VerT Itigh Frequency
(VIIF) and S-band. A single hardline co_nmunication line using the on-board ifltercom system is

also available. Voice transmission by the ct'e_-to.ground Support and test personnel is controlled

by the switcti configuration on the three individual crew commnnicatiom center panels, panel 2t,

on the main display con_de, aml the individual cobra cable switches. Voice distribution between

the ground, pef'sonnel and crew is controlled through the capsuie communicat0r's coftsole located

in th_ l.aunch (:omplex 34 |llocklmuse.

D.13-6 "



On the afternoo._ of the accident, the test had been plagued with communication difficLdties.

Communications had been sometimes good, generally poor, and occasionally intermittent. At the

time Of the accident, the spacecraft test personnel thought that the communications problems had

been "'worked around". VOice quality was still poor, however, and it was subsequently discovered.

that the Command Pilot's communications were continuously keyed. Post-accident inspection dis-

closed discrepancies between all three communications pa'.'_els with respect to positions of the VHF

and intercom swii.o.hes.

f. On-Board Fire Fighting Equipmet_t:

There were no provisions for extinguishing a fire within the spacecraft at the time of the acci-

dent. This stat0ment is .based on the on-board crew stowage lis*. in effect for the AS-204 Space

Vehicle Plugs Out Integrated Te_t. No procedur_ existed at the time oi" the fire for On.board fire

fighting by the crew.

g. On-BOard Fire Detection Equipment:

The primary, means of fire detecticn available to the crew were the physlological Cues of smell,

sight and touch. With helmet visors Closed (as w_s the case) they were limited tO sight and touch

only. No instrumentation other than normal spacecraft systems instruments were available for fire

warning. Depending upon the source of ignition, the normal spacecraft systems instrumentation could

indicate a hazardous condition such as excessive electrical current flow. However, the normal in-

struments apparently did not pro;vide any warning to the crew in the case of this accident.

4. EMERGENCY EQUIPMENT EXTERNAL TO THE SPACECRAFT:

a. Fixed Facility Fire Extinguishing Equipment:

Launch Complex 34 is supplied by two separate water systems, Potable Water and Industrial

Water. The potable water supplies the safety showers, eye baths, and two lt/4 inch diameter 50-foot

reel hose lines on each of the spacecraft work levels. This system was operable during the emer-

gency.

The Firex 'sVater System (deluge) supplies industrial water to four spray nozzles on each space-

craft level. Local push-button controls are at all exits to the elevators. However, these controls

were not operable during the time of the accident because the system was being modifi2d and had

not been functionally tested.as a complete system. Had water deluge been necessary on the Com-

mand Module level, two valves on the Service Xlodule.levOl (A-7) would have had to be manually

operated. There is no remote (from the blockhouse) activation capability for this system.

On the See'ice Module (S,.Xl), a Gaseous Nit_'ogen (GN 2) Deluge System is used to inert the

S/M in the event of Hydrogen leakage during or after Liquid Hydrogen (l.tt 2) servicing. The

GN 2 system .was not active for the Space Vehicle Plugs Out Integrated Test since I,tt 2 servicing

activities were not involved..

b. Portable Fire Fighting Equipment. at the5 C Work Levels: .

The Pan American Aviation (PAA) Fire Department inventor3: calls for two 50-pound wheel

Carbon Dioxide (C(1o3 units and two 15-pound hand-held CO 2 units on each S/C work level.

The latest Fire Department inspection of these units was not within the 30-day inspection sched-

ule. (Enclosure 13-10). Under full flow conditions (outlet valve wide open), all of the above units

have a specification flow time of 10 to 3_ seconds

.\n inventory following the accident shows that two 50-potmd wheeled CO o units, sixteen 15-

pound CO 2 units and one 30-pound d_" pt_'det unit were expended on the C/M fire. Two 15-

pound (:{}2 units were used on the .Ner,.-ice Module The additional units we.re carried to the S/C

levels to aid in extinguishing the fire.

c. Auxiliary Breathing Apparatus:

There were 80 masks awtilablr at the S (: work levels at the time of the accident. The masks

were packed in sealed boxes (20 mask_, t_ a box) 'ocated as follows: One box on the lower S/M

work l_,el {A-b). two I_uxrs on the (:, ._l ,._ot'k level (A-8)_ and one box on the .%.XI work level

(A-7) ()f the available masks. 7{i w,'.'rr" Mine ._afety Appliance (.X[S.\_ Rocket Propellant Fuel
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Handler's Gas Masks incorporating M-15A1 type canisters, These canisters are designed for use

in the presence of toxic vapors and are not suitable for use in high smoke density situations. The
remaining four masks were Wilson masks containing LG-6-RTGD canisters which inClude smoke
filters as well as toxic vapor protection.

Witness statements (Reference report by Panel 12) indit/ate that the dense smoke concentration

in the White Room was a major deterrent to the rescue effort. Investigation indicates that 15 of

the MSA masks and 3 of the Wilson masks had been used in the rescue attempt.
d. Protective Clothing:

The test in progress was not classified as hazardous; therefore, no special protective clothing
was required to be available. S/C technicians on station were clothed in the normal white cover-
alls or smocks over street clothes.

e. External Hatch Removal Equipment:

No special emergency provisions were available for rapid cabin depressurization and hatch re,

moral from the outside. Tools normally used for installing and removing the hatches were in the
hatch close-out kit along with 34 other associated items. This kit was located in the White Room

to the left of tile access arm entry door A special heavy duty hatch removal tool had been devel-

oped by, the Emergency Egress Working Group for use by the Pad, Egress Team.. It is more rugged

and easier to use than tile standard tool and is normally available in the White Room only during
launch countdown or countdown demonstration when the Pad Egress Team is on station; therefore,
it was not there at the time of the AS-204 accident.

Cabin depressurization, if required from outside the S/C, can be accomplished by removing
the plug from the inner hatch purge fitting. Venting is then accomplished through an effective
opening of 0.378 square inches. Figure 3 of Enclosure 13-6 indicates that 80 seconds would be

required to vent by this method from 16.4 psia to a pressure that would allow inner-hatch re..

moral. An alternate venting method of breaking the inner-hatch window had been approved for
use in Pad Egress Team operations, if required.

f. Ventilation Equipment for Smoke Removal:

There is no ventilation equipment in the White Room that would remove smoke. Filtered

conditioned air is supplied to the White Room from the facility conditioning air plant. There are

two exhaust . ventilating fans on the C/M work level. These were operating during the time of
the accident. Two exhaust fans were being installed on the lower S/M level, (A-6) but at the

time of the accident, they were not operable. There are no exhaust fans on the upper S/M level
(A,7) for the removal of smoke.

g. Test Team Personnel Evacuation Equipment:

There are two means of access or escape; elevators and stairs. There are five elevators and

two stairways from ground level to I,evel 9 (one level above S/C level). The stairways are located
on the outer structure, one on the North side and one on the South side. There is also one inner.

structure stair.ray from Level 9 to Level A-6 where it is possible to reach the South outer-structure

stair_vay. On other S, C levels, there is not direct, access to the outer-structure stairways.

There are five doorways to the inner-structure on the C,'M and S/M levels. All doors are

equipped with inside panic bars and open out. For security reasons, all doors except one were

locked from outside (could be opened from the inside but not from outside). However. the only
means of escape from any of the elevator bridges, if the elevator is not available, is to re-enter the

inner.structures. A personnel hazard resulted during the subject accident when one member of the

test team s_as locked out and reached a stairway by climbing out across structural members. The

access arm door which must be used for ingress or egress to the umbilical tower is an inward

(toward the White Room) swing door. It has a pull latch on the inside and a push button latch
on the outside.

h Communication Eqtfipment:

Communications to the S, 6.: levels are provided by four standard black phone,, operational

intercom (OIS). hard lines and the public address IP,\_ system. The OIS hard lines provide for

.!
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communications to the blockhouse, support building, neces._ary NAA and NASA trailers, control

center, and crew members on board the spacecraft.

The PA system is controlled from the blockhouse and any OIS station can be patched in for

transmltting PA announcements. For this test, the Test Supervisor's console was the only trans-

mitting station patched in.

i. Emergency Lighting:
There are no fixed or portable emergency battery lights on the S/C work levels or in the

White Room. The only auxiliary lighting available during the emergency was a limited number of

personal flashlights.

j. Stand-by Emergency Equipment at Launch Complex 34:
Due to the non-hazardous classification of the S/C test operation, there were no medical or fire

equipment or personnel on standby at the Launch Complex in support of the operation. AFETR
disaster team and fire fighting equipment arrived at the Launch Complex within five minutes of

the first indication of the emergency. The first firemen to arrive at the spacecraft were not equipped

with self-contained breathing apparatus. One fireman had to return to the bottom of the gantry

to obtain suitable equipment.

k. Complex 34 Egress Facilities:
The facilities for flight crew egress at Complex 34 include the Apollo Access Arm and Enviro-

mental Enclosure (White Room) as depicted on Enclosure 13-11. During post-accident investigation,

the following undesirable features of these t:acilities were noted:
(1) The fiberglass ledge at opening between the White Room (W/R) and S/C makes egress

difficult.

(2) A low step in the W/R leading to the S/C entry hatch is a tripping hazard.

(3) The combination hinged and sliding door normal exit from the W/R is very difficult to

operate.
(4) Two steps along the access arm (onc at the pivot point and.one at the W/R entrance

door) could cause a fully suited crewman to trip.

(5) The access arm entry door at thc juncture of the work level is hinged inward and incorpora.

tes no means for emergency escape.
5. FLIGHT CREW EMERGENCY TRAINING:

a. AS-204 primary crew spacecraft egress training was conducted in the mockup building at NAA-

Downey, utilizing Block 2 mockup on July 13, 1966. The mockup was equipped with flight
type couches, restr_tint system, and pressure and ablative.hatches. A White Room adapter mockup

similar to the one on Launch Complex 34 was used. The training included a 30-minute lecture

on procedures and equipment and an examination of the hatches and latching mechanisms. Fol-

lowing crew ingress, the hatches were installed and a total of, four practice egress runs.were per-
formed in street clothes. Several improvements to the egress procedures were made as a _'esult

of this session.

b. Fttrther crew training specifically for purposes of effecting spacecraft egress was conducted at the

Manned Spacecraft Center and in the Gulf of ,Mexico as a part of water egress training. A total

of four egress exercises were conducted as a part of this training. Pressure Garment ,_semblies were
s_.orn by the cress" in all of the. egress rims. The boilerp!ate vehicle used was in a near-flight con-

figuration with all significant geometry, couches, and pressure and ablative hatches installed. The

boost protective cover was not used. Its use would be inappropriate for water egress.
c. On January 24, 1967. the Emergency Egress Working Group of thc Apollo Launch Operations

Committee bricfed the AS-204 flight cress' for approxknatcly two hours. As a result of this briefing,

sevcr:d minor changes were made to the procedures in order to make them more compatible with

pad t-_ress requirements (Reference Paragraph (].2.;_.).

The egress exercise to be conducted at the end of the Space Vehicle Plugs ()ut Integrated

Test on ,lanuars" 27. 1967. was to be the most valid run.through of the procedure up to that
time. It was to be the first egress demonstration with the actual spacecraft in prelaunch configura-

tion ,and with full flight ,,quiprnent utilized by the cress.
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6. CHECKOUT TEST TEAM EMERGENCY TRAINING:

a. The spacecraft test team personnel most closely associated with emergency operations involved

in the AS-204 accident were the technicians at the spacecraft. They were responsible for external

removal of the _pacecraft hatches under normal circumstances. The NAA personnel primarily as-

gned this function were the Pad Leader (who has the responsibility for all technicians working

on or around the spacecraft), the mechanical engineer, and his two assigned mechanical techni-

cians. None of the NAA personnel on duty at the time of the accident had ever been given training
in hatch removal operations under emergency conditions. Hatch technicians on station at the time

of the accident had all performed hatch installation and removal operations under normal condi-
tions on numerous occasions and were familiar with the procedures involved.

b. The NASA, KSC Test Supervisor stationed in the firing room of the blockhouse has overall test

team responsibility during test operations on Launch Complex 34. Detailed spacecraft test functiom

are delegated by the Test Supervisor to the $/C Test Conductor also stationed in the firing room.
The ,Test supervisor and S/C Test Conductor on duty at the time of the AS-204 accident were

both experienced in hazardous egress practice operations. They had both participated in similar

egress operations on numerous manned Gemini and Mercury operations. The Test Supervisor had
conducted the only previous Launch Complex 34 hazardous egress exercise on Apollo which was

performed during the AS-202 Countdown Demonstration Test in August 1966.

c. There is no record of any type of emergency training exercises pertinent to general launch pad

hazardous operations having been conducted on Launch Complex 34. Personnel assigned to pyro-

technic, hypergolic, and cryogenic handling operations do receive specific training in the hazards

involved in those activities. However, there are no regular emergency drills to insure that all pad
personnel are familiar with the location and use of the available emergency equipment.

7. INVESTIGATION OF THE METHODS PRESENTLY USED TO IDENTIFY HAZARDS AND DOCUMENT
EMERGENCY PROCEDUq_ES:

a. Spacecraft ground test operations at KSC are primarily documented in Operational Checkout

Procedures (OCP) prepared by the contractor and approved by NASA-KSC-SCO pers,,nnel. Spe-
cial non-repetitive type test operations are documented on Test Preparation Sheets (TPS)which

are originated by contractor system engineers and also approved by KSC-SCO. The process by
which test requirements from MSC are transferred into specific OCP's is defined in detail in the

Panel 7 report. The following discussions are confined to the hazard identification and emergency
prodedure provisions of that process.

b. Primarily, the documented instructions for determining hazardous and emergency procedures for
S/C test documents are contained in the Apollo Pre-Flight Operations Procedure (APOP). As

defined in APO,P G-100 (Enclosure 13,12), this document is the instrument by which joint contrac-

tor/NASA management directives are documented, approved and levied upon the S/C operations
conducted at KSC. APOP 0-202 (Enclosure 13-13) is the pertinent directive concerning the genera-

tion of test procedures and the associated safety considerations..The KSC document defining the
overallsafety program at KSC is Kennedy Management Instruction (KMI)17'10.1 (Reference

13-7) which includes general guidelines concerning the generation and approval of hazardous test

documents. A third documented source of instructions concerning this subject is a NAA internal
directive (Enclosure 13-14).

c. Review of these thlee sources reveals a certain amount of specific instructions, but very little

in the form of an overall plan for insuring adequate safety considerations and emergency procedures
in the test documents. In actual practice, those features of the S/C OCP's are developed as defined
in the following paragraphs.

d. The Test Outline (Reference Panel 7 Report) for each spacecraft defines, in outline form, all

of the tests planned for that vehicle at KSC. The Contractor Safety Office reviews the outline
and establishes a list of the operations considered hazardous. The criteria for determination of the

hazardous tests in based upon guidelines established in Reference 13-7. The list of hazardous OCP'S

and all of the test outlines are reviewed by'the KSC and AFETR Safety Offices. They, in turn,

release a letter e._tablishing the official KSG and AFF, TR Safety Review Requirements List de-
signating the OCP's for that S'C which mustbe reviewed and approved by those offices.

E
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e. OCP's are prepared by contractor oper_:tions support personnel in /:onjunction with contractor

system engineers. The OCP writer, or originator, is responsible for including all references to safety,
hazardous situations and emergency instructions. The instructions defining tl_e scope of this re-

sponsibility are completely geneeal and i_, m_ny instances vague. As a result, the specific test pro-

cedures reflect a lack of definitive instructions in these areas.

f. Copies of the draft release of proceflures identified as hazardous are reviewed by the (_ontractor

Safety Office and the systems engineers. Significant comments or inputs from the Contractor Safety
Office are incorporated in the master-draft copy which is th('n approved by KSC-SCO, and pub-

lished as the released document,

g. Copies of released test procedures are forwarded tO the KSC Safety Office. Those procedures

specified on the list created in paragraph 7.d require review and approval by KSC Safety, Pro-
cedures invoh'ing hazardous operations at AFETR are forwarded by KSC Safety to AFETR Safety

for comments and approval. Approval by KSC Safety, is made in writing to the contractor after

AFI_TR Safety has signified their formal approval. Receipt of formal KSC Safety Office approval

(after the procedure is released) is a constraim upon initiating the test operation involved.
h. Revisions to procedures originally reviewed by the KSC Safety Office. require the same review

and approval as the basic document. The AFETR Safety' Office must also approve revisions to

procedures which will be conducted under their jurisdiction. Real-time deviations required during
the perfonnauce of a test procedure are orally approved by the responsible on-site Safety Supervisor.

to the NASA Test Conductor.
i. There is no fonnal review requirement in the area of S/C safety or emergency procedures between

KSC and MSC. As described in Panel 7"s report, the existing procedure review system between
the two Centers is loosely defined. There is no approval requirement from the MSC Flight Crew

Operations Directorate on those procedures involving flight crew participation.

j. TPS's as defined in paragraph 7.a do not presently require review or approval by eitlaer Con-
tractor or KSC Safety Offices. The TPS originator is responsible .for determining safety or emer-

gency considerations and for soliciting Safety Office review.

D. FINDINGS AND DETERMINATIONS

1. FINDING
The applicable test documents and flight crew procedures for the AS-204 Space Vehicle Plugs

Out Integrated Test did not include safety considerations, emergency procedures or emergency equip-

ment requirements relative to the possibility of an internal spacecraft fire during the operation.

DETER.M IN..XTION
The absence of any significant emergenc.y preplanning indicatc's that the test configuration (pressur-

ized 100 percet'tt oxyget: cabin atmosphere) was not classified as a potentially hazardous operation.

'2. FINDING
There are no documented safety instructions or emergent)" procedures in existence which are appli-

cable to the po_ibilit)' of a serious internal spacecraft fire.

I) ETERMINATI()N
The occurrence or an internal spacecraft fire of the magtaitude and intensity experienced in this

accident was not considered to be a significant po,_sibility under any operational circumstances.

3. FINDING
The propagation rate of the fire involved in the ..\S-204 accident was extremely rapid (Reference

report by Panel 5). Removal of the three spacecraft hatcht_ to effect emergency egress froth either the
inside or outside involved a mininmm of 40 and 70 seconds respectively under ideal conditions.

I)ETI.'R.M INATION
Considering the rapidity of propagation of flw fire and the time constraints imposed by the existillg
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spacecraft hatch configuration, it is doubtful that any amount of emergency preparation would have
precluded injury to the crew prior to crew egress.

4. FINDING

Procedures for unaided egress from the spacecraft were documented and available. The AS-204

flight crew had participated in a total of eight egress exercises employing those procedures.

DETERMINATION

Tiac AS-204 flight crew was familiar with and well trained in the documented emergency crew
procedures for effecting unaided egress from the spacecraft.

5.FINDING

The Apollo Flight Crew Hazardous Egress Procedures Manual contains procedures relativeto

unaided, aided and incapacitatedflightcrew egress.By scope and definition,thisdocument iscon-

cerned only with evacuation of the flightcrew from the spacecraftand the pad under hazardous condi-

tionsoccurringprimarilyexternalto the spacecraftduring a launch operation.

DETERMINATION

The Apollo Flight Crew Hazardous Egress Procedures Manual does not contain adequate emergenc Z

provisions for significant emergency conditions internal to the spacecraft any time the crew is on board.

6. FINDING

The spacecraft pad work team on duty at the time of the accident had not been given emergency

training drills for combating fires in or around the spacecraft or for emergency crew egress. They
were trained aud equipped only for a normal hatch removal operation.

DETERMI NATION

The spacecraft pad work team was not properly trained or ,equipped to dfect an. efficient rescue
operation under the conditions resulting from the fire.

7. FINDING

There was no equipment on board the spacecraft designed to detect or extinguish a.cabin fire.

DETERMINATION

The flight crew had to rely upon physiological cues to detect the presence of a fire. When all

face masks were closed, the cues were limited to sight and touch.. Once detected, there were no means

by .which. the fire could have been contained or extinguished.

8. FINDING

Frequelat interruptions and failures had been experienced in the overall communications system
during the operations preceding the accident. At the time the accident occurred, the status of the system
was still under assessment.

DETERMINATION

The status of the overall communication system was marginal for the support of a normal opera-

tion. It cannot be assessed as adequate in the presence of an emergency condition,

9. FINDING

Emergency equipment ptovided at the spacecraft work levels consisted of portable CO 2 fire ex-
tinguishers, Rocket Propellant Fuel Handler's Gas Masks and 1-1/4,inch diameter fire hoses.

DETERMINATION

The existing emergency equipment was not adequate to cope with the conditions of the fire. Suit-

able breathing apparatvs, additional portable CO 2 fire extinguishers, direct personnel evacuation routes

D.13.12



and smoke removal ventilationare significantitems whiCh would have improved the reactioncapability

ofthe personnelinvolved,

I0. FINDING

There are steps and doorways on the Launch Complex 34 Apollo Ac'.cess Arm and in the environ-

mental enclosure (White Room) which consitu.te safety hazards, particularly under emergency conditions.

DETERMINATION

The present configuration of the access arm and White Room is not compa.tible with emergency

personnel evacuation requirements or with fast, safe flight crew egress.

11..FINDING

During the preparationof S/C testprocedures at KSC, safetyconsiderationsfor hazardou.sopera-

tionsand documentation of applicableemergency procedures are limitedin most casesto routine safety

referencenotationsand emergency pOwer-down instructions.

DETERMINATION

Insufficient emphasis, is applied by the .test procedure originator upon documenting emergency pro-

cedures and identifying specific hazards and applicable safety requirements.

12. FINDING

Under the existing method of test procedure processing at KSC, the cognizant Safety Offices review

only those procedures which are noted in the OCP outline as involving hazards. Official approval by
KSC and AFETR Safety is accomplished after the procedure is published and released.

DETERMINATION

The scope of contractor and KSC Safety Office participation in test procedure development is

loosely defined and poorly documented. Post-procedure-release approval by the KSC Safety Office does

not insure positive and timely eoordinatiozt of all safety considerations.

13. FINDING
Criteria for defining hazardous test operations are not complete.

D ETERM I NAT I ON

A positive method does not exist for insuring identification and documentation of all possible hazards

involved in test operations.

14. FINDING

Requirements for the_review and concurrence of KSC S/C test procedures by MSC are not well

defined.

DETERMINATION

The present review system does not insure that MSC concurs with released KSC test procedures.

Enclosure
13-I

13-2

E. SUPPORTING DATA

Memo dated Nov. 19, 1965, containing minutes of the First Apollo Emergency Egress

Working Group Meeting and a copy of the Charter of that group.

KSC KMI 1150.8 dated Oct. 11, 1966, defining the Charter of the Apollo Launch

Operations Committee.
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13-3

!3-4

13.5

13-6

13-7

13,8

13-9

13,10

13-11

13-12

13.13

13-14

Time line for unaided flight crew egress. Page 25 of the Apollo Flight Crew Hazardous

Egress Procedures Manual.

Time live for aided and incapacitated flight crew egress. Pages 26 and 27 of the Apollo

Flight Crew Hazardous Egress Procedures Manual.

Page 0-8 of OCP FO.K-0021-1 showing documented safety instructions for the AS-204

Space Vehicle Plugs Out Integrated Tc_c.

BELLCOM, INC. report concerning C/M depressurizationduring terminal countdown.

Case 330, datedJan, 20, 1967.

Figure I-4 of Apollo Operations Handbook CAOH) showing spacecrafthatch arrangement

viewed from the outside.

Drawing of spacecraft inner hatch showing emergency handle, viewed from inside.

MSC memo dated Jan. 26, 1965, concerning the results of Gemini suit flammability test.

Memo dated Mar. 8, 1967, concerning inspection of the fire extinguishers used at the

time of the AS-204 incident.

Drawing of Apollo Access Arm and environmental chamber. Page B-10 of the Apollo

Flight Crew Hazardous Egress Procedures Manual.

Definition of the Apollo Preflight Operations Procedures APOP G-100, dated Nov. 4,1966.

Instructions for processing test procedures APOP 0-202, dated May 13, 1966.

NAA Florida Facility Implementing Instruction, II 12-5, dated Jan. 27, 1966, titled,

Safety Criteria for Apollo C/M and S/M and S II Operations.
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FROM "
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ll41,* 10;'
0_1¢_41_ FONM 14G l0

MAY il_ EDLTSC_i

GIk4 GI_. NES. NO. I[?

UNITED STATES GOVERNMENT

Memorandum
Distribution

r

DATE: November 19, 1965

Memo No. SC033-65-214

Chairman, Apollo Emergency Egress Working Group

Minu_s of the First Apollo Emergency Elress Working Group MeeBing

i. The £1_st meeting of the Apollo Emergency Egress Working Group

was held at Kennedy Space Center (KSG) on 18 November 1965. The

charter was read and approved and a copy has been enclosed. Per

Section 3 of the charter_ each member organization is requested to

furnish the chairman the names of a primary member and an alternate.

2. The following act ion items were given to the Working Group and

were discussed:

a. A discussion was centered on the access arm and environment

room mock-up procurement, and the design of a mock-up with flight

weight equipment. It was decided that a suited-astronaut-run with

flight type equipment would be mandatory to obtain adoquate time

motion studies to develop the operational procedul=s. An a ztion item

was placed on the Apollo Launch Operations Panel (.&LOP) Imergency

Egress Sub-panel through Frank W. Horn to have a suitable mock-up

review as soon as possible for both the Block I and Block II versions.

b. It was also decided that air packs are needed in the environment

controlled room on the access arm for each crew member and should be

in place for launch. SafeLy showers are needed at level A on the LUT

(Complex 39); a survey will be made by Norris Gray of SOP-22 to determine

the need for additional showers.

c. ALOP asked this Working Group to decide on placement of the

pyro bus arm swiLch, elevator controlt and access arm controls. To

properly place the switches and controls it will b_ necessary to define

the relationship between the Lg//nch Direc tot, Test Supervisor_ and

Test Conductor. The KSC Test Conductur Office has been assigned this as

an action item to report on by December 15j 1965.

d. The manning of the emergency ar_Lred vehicles was discussed

wi_h the three (3) Mll3's each being manned by a Pan American Airways

Pad Safety Supervisorl two (2' PAA firemen, and two (2) DOD medical

technicians. The M59 armored fire fighting vehicle manning will be

de_ermined by Norris Gray and the rescue personnel.

Buy U.i Sarings Bonds Regularly on the Payroll Sa,4ngs Plan

ENCLOSURE 13..-1
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I

3, Cleanliness requirement was discussed by L, Miller of Bellcom
and an _ir lock or other cleanliness require_ent changes to the
aCCess arm may be made. Any changes to the access arm will be reviewed

by this group to deter_ine the emergency egress impact.

4. There is a need to define what criteria is to be used for determining
hazardous and emergency conditions. This will be discussed at the next

meeting.

5. The nex_ meeting will be held after the mock-up review discussed
above,.

S: T. aeddingfl_ld
Chairman

I
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APOLLO _Q_CY. EGRESS w0m_Nc, GS0_

The Apollo Emergency Egress working group is establlshed by the A_llo

IAunch Operations Committee to dev_lep and integrate spacecraft crewman

egress procedures for the pad areas of the Saturn ApOllo Operations.

2. Function.

The Working Group will be the direct link between the Apollo Launch

Operations Panel and the various organizations performing special activities

in the egress-rescue area.

The Working Group will recognize existing organizations, provide

guidelines, make recommendations, and formulate procedures as necesssa'Y to

coordinate and integrate all elements of the egress operation.

3- The formal membership of the Working Group consists of the foliowing:

NASA k_C-SCO Chairman

NASA MSC - APO

NASA - MSC - FCSD
NASA - MSC Landing Recovery Division

NAA - NAA-21

NASA -k_C LVO
AFETR - ETOES-I - PAFB

PAA - Pad Safety
NASA - _'/M_ (_Un_)

NASA - I_KED .

NASA - LVO

One permanent member and one alternate member will be designated by
each ,,ember organization s_d wlll represent their organization in all Working"

Group functions.

h. Meetings will be held as necessary to accomplish the function of the

WorMing Group. Authority for calling meetings rest with the chalrm_n.

Reports: Minutes of _ Working Group Meetings will be provided by
chairman for distribution to members and the chairman of the ApoLlo Launch

Operations C_m_ittee.

Po C. po,_nelly _ T. Be d
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TO

TRANSMITTAL SHEET

_tH*,

MAT|RtA_ TRANSMITTID

October _I, *r

KMI 1150, 8, "Apollo Launch Operations Committee"

This is a new Instruction.

FILIN_ INSTRUCTIONS

File in a Standard 3*ring binder in numerical sequence, in accordance
with the alphabetic prefix which identifies the type of issuancc.

ENCLOSURE 13-2
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KMI 1150, 8

OctOber 11, 1965
Effective Date

SUBJECT

JOHN F. KENNEDY SPACE CENTER, NASA

MANAGEMENT INSTRUCT_ION

: APOLLO LAUNCH OPERATIONS COMMITTEE .

io PURPOSE

This Instruction incorporates into the KSC Issuance System

as Attachment A the charter establishing the Apollo Launch

Operations Committee.

Chief, Admimstrative Services Office

Attachment:
A. Charter--Apollo Launch Operations Committee

Distribution "H"
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ATTACHMENT A to
KMI 1150.8

CHARTER

APOLLO LAUNCH OPERATIONS COMMITTEE

1. pUaPOSE

This charter establishes an Apollo Launch Operations COmmittee

at KSC and assigns Certain responsibilities and authorities to it. The
ALOC is a NASA-Contractor Management Team responsible to the

DireCtor, Launch Operations.

2. OBJECTIVES & RESPONSIBILITIES

The objective of the Apollo Launch Operations Committee (ALOC)

is to provide the KSC, Launch Operations Directorate, a management
tool for assuring coordination of Apollo prelaunch/launch interorg aniza-
tional operational activities at the Kennedy Space Center. The primary

responsibilities of the ALOC are to:

a. Serve as a point of input into the Launch Operations
Directorate for Apollo prelaunch/launch operational

problems which affect the working interfaces between
the various elements in the total launch team.

b. Develop problem definitions, propose solutions, and
forward to the cognizant KSC organizations for decision

and/or action,

c. Receive reports, status Uxiormation, and recommended
Solutions on problem areas from supporting working

groups and operational organizations,

d. Serve as a policy reviewing group; providing guidance
and policy advice for assuring coordination and effectis'e

solution to problem areas.

e. Serve as a mechanism for the Director of Launch Operations
to implement mana,,,ement policy that has been established

by the Center Director of a prelaunch/launch operational
nature, and

f. Provide input t_, tht, Space Vehicle Planning • Supervisi_m
Office such that Launch Operation Plans, Space Vehicle

Test Sequences. at:d Space Vehicle Test Catalogxles may be

developed in comphance with the test requwements.

D.13-23



ATTACHMENT A to
KMI 1150.8

o CHAIRMAN

The Chairman of the Apollo Launch Operations Conm_ittee Will

be the Director, Launch Operations or his designated representative.

,, ORGANIZATION

The Apollo Launch Operations Con.mittee will be supported by

two n;anagement subcon mittees, Saturn IB and Saturn V.

Q. IV;EMBERSHIP

Men bership on the Apollo Launch Operations Con mittee will
consist of representatives from appropriate n anagenent elements
of KSC, other NASA elen-entS and interfacing organizations. A
list of nen- bcrs of the Apollo Launch Operations Con mittee and

the industry representatives of the Saturn IB and Saturn V sub-
committee is as follows:

APOLLO LAUNCH "_PERATIONS COI_qMITTEE lV,EMBERSHIP

Chairn,an Director, Launch Operations

Space Vehicle Test Supervisor

Saturn IB Operations IVanager

Saturn V Operations Manage r

Technical Planning & Scheduling Office

Apollo Spacecraft Operations IVanager

LEM Spacecraft Operations Manager

Chief Spacecraft.Test Conductor.
Representative, Assistant Director.for Inforn ation Systen's, KSC

Representative, Assistant Director for Support Operations, KSC

Repr.esentative,

Representative,
Repre._entative,
Representative,
Representative,

Operations, l_
Repre sent at ive,
Repre_entdtxve,
Representat ire,
Recorder

Director, Plans, Programs. & Resources, KSC

Apollo Spacecraft Progran Oflice, MSC

Saturn Industrial Operations, MSFC

Assistant Director for Flight Operations, MSC

Assistant Director for Flight Crew

SC

NASA Hdqt_. Apolh) Flight Operattons

Apollo Support Planmng Office, DOD
Assistant Director for Adn,inistration

SATURN IB SUBCOMMITTEE INDUSTRY REPRESENTATIVES

Repres,'ntative - Chrysler
Represcntattve - Douglas
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ATTACHMENT A to

k._II 1150.8

Representative - North American (Spacecraft)

Representative- Grumman
Representative- IBM (IU)

SATURN V SUBCOMMITTEE INDUSTRY REPRESENTATIVES

o

Representative- Douglas
Representative - North American (Spacecraft)

Representative- Grumman
Representative- Boeing
Representative - North American (Launch Vehicle)

Representative - IBM (IU)_

Representative _ Bendix

Attendance at the subcommittee meetings will be based on the

agenda of each meeting and could possibly include, in addition
to the attendance of appropriate members of the ALOC, and
the above assigned industry representatives, additional repre-
sentatives from industry and the government at the discretion

and invitation of the subcommittee chairman.

MEETINGS

The Apollo Launch Operations Committee will have periodic

meetings which will be called by the Chairman as necessary.

Normally, meetings will be held on a bi-weekly basis.

aa Agenda

Agendas will be provided to all members of Apollo Launch
Operations Committee by the Chairman prior to each

meeting.

b. Minutes

Minutes of Apollo Launch Operations Committee meetings
will be taken by an Apollo Launch Operations Committee

recorder provided by the Chairman. Minutes _,fApollo

Launch Operations Committee meetings will be made

available to all members.

RELATIONSHIP TO KSC ORGANIZATIONAL ELEMENTS.

The creation of the Apollo Launch Operations Cdmmittee does n,_l

change in any respect the,responsibilities of KSC _n.gantzational
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ATTACHMENT A to
KMI 1150.8

elements as currently assigned. The Committee Chairman.
therefore, shall assure that the Committee conducts its
activities with full regard for the assigned functions of other
elements of the Kennedy Space Center.

The Apollo Launch Operations Committee will consider items
assigned by the Director of Launch Operations and report its
findings to him.

APPROVED:
Kurt H. bebus

Director, Launch Operations
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24 JANUARY 1967 APOLLO 0-8
SC - 012 K-0021-1

5.0

5.1

5.2

5.3

5.4

5.5

5.6

5.7

SAFETY REQUIREMENTS

SUPERVISION iS RESPONSIBLE FOR PROVIDING COMPLIANCE WITH ALL
NASA/HAA APPLICABLE SAFETY RULES AND REGULATIONS.

THE TEST CONDUCTOR SHALL COORDINATE DEVIATIONS FROM ACCEPT-
ED SAFETY STANDARDS, WITH NAA AND NASA SAFETY REPRESENTATIVES..

ALL PERSONNEL WILL BECOME FAMILIAR WITH THE FOLLOWING DOCUMENTS:

A. AFETRM 127-1 RANGE SAFETY MANUAL

B. APPLICABLE SAFETY STANDARD AND SAFETY SUPPORT PLAN.

C. AFETR PAD SAFETY PLAN FOR LC34

D. SOP FOR LC34

E..KSC GENERAL SAFETY PLAN KM1-1710.1 ATTACHMENT-A

ALL PERSONNEL WILL BECOME FAMILIAR WITH THE EMERGENCY SHUTDOWN
PROCEDURE.

THE EMERGENCY PROCEDURE SHALL BE UNFOLDED AND REMAIN VISIBLE
THROUGHOUT THE TEST.

PERSONNEL INVOLVED IN TESTING WILL BE INFORMED OF THE SPECIFIC
HAZARDS OF EACH TEST.

INSTALLED PYROS SHORTED PER OCP'S K-2016 AND 4617.

ENCLOSURE 13-5
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BELLCOMM, INC.

SUBJECT, Final Report: Command Module

Depressurization During Terminal
Countdown - Case 380

DATEr January 20, 1967

FROM, L.G. Miller

ABSTRACT

For gome time, there hag been concern about the time requited to effect on-pad depres-

surization of the CM sufficient to permit hatch opening. Because of their specific interest in

astronaut pad egress under hazardous conditions,, the Emergency Egress Working Group of
ALOC had instituted .an action item to define the scope of the problem. In connection with .

this effort, a.previous memorandum recommended that the times associated with cabin venting

under various conditions be determined experimentally. Such a test was recently performed

and is reported herein.

To verify experimental findings, an analytical solution was attempted. A computer pro-

gram was developed which simulates CM depressurization both in flight and on the ground.

The program is described and compared with one being prepared by NAA. Results are pre-
sented in a form which should aid preplanning for on-pad contingencies, and future application

of the program is briefly described.

The combination of experimental and analytical findings was sufficient to close the action

item.

MEMORANDUM FOR FILE

INTKODUCTION

In a previous memoranduml it was concluded'that the times associated with cabin _ent-

ing under various conditions should be verified experimentally in order to facilitate planning

for on-pad contingencies durin._ final countdown. If the experiments had shown that excessive

time was required to vent tile cabin using the cabin presstire relief valve, it was proposed that

specific methods of improving performance be explored. These consisted of (I) using the post
landing ventilation system, (o-) using the purge fitting tm the side pressure hatch, and (3) de-

termining the time rt.qtured to opvn tht' ,,,ide pre.,,sttro batch under a number of overpressure
conditions.

A cabin _enting testwas subsequently performed at MSC and is described herein. Although

little data was obtained, it _as sufficient to establish the order of magnitude of the time re-

quired to vent the C\I cabin. To extend this knm_'ledge, attention was focused on the mathe-

matical basis [or predicting depressmization t_mes. In order to make use of this theory, it

was necessary to employ a digital computer. Therefore, a FORTRAN IV computer program

which theoretically calculates CM depressurization times under various conditions was de-

veloped by the writer and Miss P. A. Cavedo of Department 2013. The program, named BEPRES,

is described and compared with a similar program prepared at North American Aviation.

I"Comm,md M_dule Pre,,stni/ati, m During Terminal Countdown-Current Status," Case 330, by

1.. (,. Miller, Bell(_mmt \h.morandum tot l'ih', dated ()ctober 1-t, !!)6fi.

ENCLOSURE 13-6
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DEPRESSURIZATION TEST ON S/C 008

A test, in which the CM cabin was partially depressurized via the cabin pressure relief

valve, was performed in conjunction with the S/C 00 8 Thermal Vacuum if/V) Test #3 at MSC.

At an initial cabin pressure of 5 psig (vacuum chamber pressure = Opsig), a valve which sim-
ulates a !_ inch dialneter micrometeoroid puncture was opened. Cabin pressure decreased to

3 psig in 80 seconds at which time the micrometeoroid valve was closed. 1"he cabin pressure

relief valve was then placed in its "manual dump" position, and the cabin pr_ssur6 fell from

3 pgig to 0 psig in 20 seconds. Pressure" _'ag reported to have been measured with a large

diameter (approximately 25-30 inches) pressure gage havif_g a scale of from zero to 15 psig.

SIGNIFICANCE OF .TEST RESUI.TS

Flight crew hazardous egress procedures require that th.e CM cabin be vented as soon as

the egress decision has been announced. Since(13 NAA has indicated that it is quite unlikely

that the CM cabin pressure will be in excess of 2 psig after CM closeout and (2)it takes ap.
proximately 40 seconds for the CM Access 3,tin to extend and attach to the LES tox_;er, the

time reported in the -1""V test is considered to be compatible with egress requirements for aid.
ed and unaided egress during the period following spacecraft closeout. This leaves two
cases unresolved.

The first case is for "Incapacitated Flight Crew." In order for difficulties to arise, all

three crewmen would have to be incapacitated2. In this unlikely case, any cabin overpressure

would have to be vented through a purge fitting on the inner side crew hatch (i.e. the side
pressure hatch).

The second case, which could occur prior to spacecraft closcout, is the possibility of a

hazardous condition during the CM cabin leak check. Cabin pressure could be as high as 6.2

psig, and depressurization times using either the cabin pressure relief valve or the purge
fitting would be of interest.

The lack of data f_r the two cases cited above promI_led an investigation of the theoreti-

cal basis for predicting depressurization times. If the available data could be duplicated.
the formula would then be used to predict deprt'ssuri/ation tin'e-; for the remaining cases.

"l'he iterative nature of the calc:ilation called f¢_, the use of a digital computer in p_',forming

the work. llence, fIEPRES came into being. I'D matht,mat_cal theory behind this F(]RTR.-\N
IV program and the program itself are described in ),ppendix A.

I'SE OF Till:. I)EPRES PROf;RAM

An earl?, version of DI._PRES 3 was used to simulale O,!. depressurization on the launch

pad from overpr/.,ssures of 3.00 and li.20 psig. The results, plotted in terms ot absolute pres-
sure, are shown in Figures 1 and '2 for three different vahes of orifice coefficient. Since

P-Ordinaril_,, the crewman in the h'ft hand conch _ould ,_pen the cahin prcs'_ure relief valxe.

It is p,_'_sible, though, that tt,e other crewmen c<_ld teach mer or cra_d ovt.r and perfr_rm the
task.

3Ser Al_pendix IL

D-13-34



" I •

BELLCOMM, INC.

the area is a constant in _ iteration formula, varying K corresponds with varying the effec-

tive are of the orifice used for depressurization (cf. Appendix A wh_'rt_ effective area is de-

fined as the product KA). Figure 1 Show._ th6 data point obtained during the #3 T/V test.

Both figures Show the value predicted by a conservative method of calculation contained in
a Bellcomm Memorandum for File 4 by T, A. Bottomley.

Information obtained from NAA specifies an effective ar_a for the cabin pressure rellef

valve of 1.5 sq. in. in the manual dump mode. ttence, for the cases shown in Figure' I, the

data point should fall between the cur_es for K = .7 and K = .8. Considering the asymptotic

nature of the curves, agreement is quite good. If we extend this level of cofifidence to the
curves of Figure 2, it can be seen that depressurization from an overpressure of 6.2 psia

should.take about 28 seconds, a time which is quite rea._onable with respect to egress require
ments. __

A round of discussions folio.wed which probed the need for a computer program with.

broader capabilities. Interest was expressed in acquiring the in,house (i.e. Bellcomm) capa-

bility for calculating depresgurization times in flight; this called for a program which could

duplicate the response of the Environmental Control System (ECS) to both intentional and

unintentional cabin depressurizations. A number of other refinements were also considered.

The subsequent changes are described in Appendix A, and the program itself will be found

in Appendix C.

This refined version of 1)EPRES, without the ECS option, was nsed to compute on.pad

depressurization times with an area corresponding to that of the purge fittiug on the inner

side crew hatch. Overpressures ranging from 6.2 to 0.3 psi were used, the results being

shown in Figure 3. The curve represents time required to depres._urize to 0.1 psig from

various values of cabin overpressure. The data is most useful for planning purposes when

presented in this form, A companion curve, representing depressurization through the cabin

pressure relief valve, is shown in Figure .t.

COMPARISON WITtl NAA PROGRAM

ttaving developed what appeared to be a useful tool for studying depressutization prob-

lems, a number of telephone contacts were made at both. MSC and N.\A in order to determine

if the DEPRES program could be profitably applied by those organizations. Some encourage-
ment was offered by ECS per.gonnel from both groups, and a conference was arranged. Thus.

the writer had the opportunity to examine and discuss an NAA computer program which, it

was learned, ha... been developed during tht' past year or so, It differs from DEPRES in t_vo

major respects. First, it simulates reptessurization of the CM and pressurization of the !.\1

as well as CM depressurization, becondly, flw eifects of upstream pressures and tenlpeta-

tures are considered in determining ECS flow rates. This latter difference gives a slightly

conservative flavor to DEPRES re._ults when the ECS is used to maintain cabin pressures.

Ahtiough a direct comparison of results _as not possihle, one set of data was examined

whi(h seemed to be quite close to the conditions used for a DEI'RES rnn. For a final pres-

4"CSM Depressurization ('onslderations for Astronaut Pad ,,kbort," Cast, :_:_0, by Y. A.

B0ttofnley. Jr., Bellcomm Memorandum for l'tlc, dated March 2.% 1966.
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sure of 0.1 p_ia, DEPRES predicted a depre+qsurization time of 1864 seconds with the ECS
on whereas the NAA prograth predicted.1780 s,:-conds. Resuhs for an intentionatl cabin de-

pressurization, with no attempt to maintain cabin prOssure through the use of the ECS, showed
very close agreement. '|'he times required to reach 0.1 p/qa difDred by no more than a fd,_o

seconds.

The two advantages that DEPRES possesses are its clarity and the ease with which

changes can be accomplished. The NAA program has been developed and modified by sev-
eral different engineers and ig not yet of fie tally documented. This, when added to the multiple-

purl)ose nature of file N.\..\ program, n.akes it ._oinewhat more difficuh to see what is going on.
The fauh could be renwdied, just as DF PRi'S ct)nld be changed to give it a repressurization

capal)ility.

It seems tmlikel3, though, that N.\,-\ will make use of the. DFPRES format since it lacks

the degree of .,_ophisticat+icm _dlich their plogram ctnltam._. (;i_en a continuing need for the
calculatiou_, it seems more probable that Ihcv _ill de\ore some effort toward improving their

o_'n program.

11 is of interest to note that N.X.X also has a boost and reentry program for C$| pressure.

:X brief look indicated that it has tilt' same adwtnta,_c% and disadvantages as the pressurization-

depressurization program, l'hat i,',. it is available, fairly sophisticated, but hard to follow.

('ONCI_['SION'_

Studs of O|l-p.id dt,prcs_ult,'atiun tunc', hn the C'xl ca!he about as an adjunct to the writer's

actixitie,- with lilt' l".melgcncv l'glcss \\inking Group of tilt" Apollo l,aunch Operations Com-

millet. .ks ,i re,-,ult of lilt' \IS(|data and stlbscqtl¢'n| work with the DI:,PRI'S program, it wag

recorntnended that ;tn i:.l:._X(; act!or1 item oxt the ._ubje, t be closed. This memorandum sdll serve,

in part, as at final rcptn:t to lilt + ('halrnlan o[ !tie EEY,G in support of tile cloSnre. In addition,

['igltte% 3 ,lnd .t _hollld _Cl:Xe ,l'_ ,ill ,Idcqu,ltt' planlliilg tool for detenltilltng depresSttrization

times ul|dt'r xatl._u',,, ilOll.,qand,lld ColldlllOllS. I"o! a given cabin pressure, they _'ill yield a

Rood e_,titn,ttt' t,I tilt, titllt+ !-cquucd It+ t+l+t'll tilt" _tde plt,ssure hatch nsilI,R either the cabin

prt".,'_lllt' relief x.tl+,t' ol the puttat' [tllIIIK Oil lilt' h.ltt'h.

I:tlrtht'r x_ork with DI' PRI:_ t'_ planned ill _upl,t+tt of atn ill', e_tigation of IGCS• capabilities.

l'_epressu[l/atloll llllle_ v, tll Iw dt'vt'lopt'd ,1_ ,1 lUll! titlll O[ mictollwteoroid pulltttlte size. alld

intpatt._ on elllt'l",_t'llt'L II-fltRht |It!st t'dlllt'"_ X_,I]I be ._Otlght

'hl't'_,,_,_+l ,G,M-_mp

Att at'hment.'_

Appendixc', \.11

(_opv to Mt",_,r_. I'. 1+. i_,Cltlanuu - .N \9+.\ \IM
(i. !!. Ih_h.ndcr - .X V',.\ MI)-I

I. |'.. Dav-N.kS\ M\I

I. k. ll,_Ictmlh- N.%N.x.M.kt)

I.. (;. Mtller

C. P,idgood

D. R. llagner

]. J. ttibbett

_. C. Ihttinget
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T. A. K_egan - NASA/MA-2

S. T. Beddingfield -- KSC'KB-4
F. W. Horn - KSC/DK

C. A. Turner - KSC 'HC/GE

J. C. Wootton -KSC 'DB

g. J. Gillen -MSC/EC9

C. M. Jones - MSC/FL
R. D. Langley - MSC/ES

J. p. Loftus -MSC/PM5
F..H. Samonski, Jr. - XlSC/EC9

g. S. Sayers - MSC/CF-2t
C. C. V;illiams - \ISC 'CB.7

B. T. Howard

P. g. Knaff

J. Z. Menard
I. D. Nehama
T. L. Powers

I. M. Ross

T. H. Thompson

G. B. Troussoff

R. L. Wagner

Department 1023

Department 2032
Central Eiles

Library

APPEND__A

TtIEORY OF DEPRESSURIZAHON CALCI.'I.ATIONS

The ma_, flow of a compressible fluid through an outlet from a reservoir is given by

where

K =

A =

P I :

P2 :

v

orifice coeffictenl

area of the outlet

alceleration of gravity

pressure of the fhfid in the reserxoir

density of the fluid in th_ reservoir

pres_,tre of fluid out.,,ide the rc._t'rvoir

ratio of specific lu'at_, ,_[ fluid

Putttng

C

P2

P 1
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af_d

rfl : e exp

we have

Q : KAC t P1 Plm

and the ratio. ¢ determines tilt, character of the flow. If

: cxp

the velocity of the fluid throu,_h the orifice is equal to the velocity of sound, and m

is cortslant and equal _o

ill"x' : ¢_ t'xp -- t _ exp
't' Y

l'hen, tilt" mass fhw. dept'nd'_ only upon tilt" parameters of the fhfid and of the reservoir,

(l_imt,nsional units fm thi.'; :\ppcndix _il', bc found in Appendix D.)

Ttti:. DEI'RE_, PR()(;R.\M

.kn cari_, _crsi.n _t the _H_PRILS ping, ram is containe.d in Appendix B. Basically, the .

ptogranl as._umes Ihal an _nlllcl c_t illt'a .\ .i'_ t_pt'llcd dI lilllt' equal to z.ero. The CM cabin has
;.I '_olulllt' of V arid i-, initi,dl_ .u plc,,-,utc P and lempt'raturc T. :_..10(1% oxygen atmosphere

is a,,ulued, _,vllcnt c the value.', h)r K and (;.\M ,,i.e. ]). PO is the p_ws.'y,urc o[ thefluid out,

side tilt' cabin, and (; i.-, lilt' accclerati¢_n of Klavity. .\ final value for. dcn.sit_ of the fluid

in tilt" cabin (RII()I:L couespondlng to a cabin pressure of 1.t.8 psia h_r the present case,

iS ii.'-;ed lo dett'ltlllnt' V,,hell lhe ( ;tl¢ul;llioll ,-.hould ('nd.

_Hwn tilt' ¢Olllptllcr is in,,lluttt'd h_ t'\c¢ ult' the program, all initial value of {luid density

In lhe _abln IKll(), i'_ _ahulal_'d. 1t' Kill) is h's'_ than or equal to RIIOF, the value of N (i,e,

t,lap,_t,d tinw in tcnth-_ of a set<rod+, Kill) and P arc printed. If not, a mass flow late tQN)

through the outlet is computed, and a new xalue of Kilo is obtained, assuming that the flow
rate hold.'_ con,;tant f¢_t a time intt, rt:tl IDI.'1") of .1 secondS. Kilo is then tested again

and it¢'ratitm.', continue until the tcnmnati_m criteria is met. N, Rill) and P art, printed every

._{'('('H_(].

5|',.,e _)[ ,i .01 s_'(_Uld tlnlc tnl¢'t_.al did II_t ,llh'(t re.,.iltll_, significantly.

~

t

,i
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Appendix C contains a more recent ver/qon of I')EI)RES. While the basic" iterative procesg

is the same, a number of refinenwnts have been added. These are listed as follow.q:

1. The constant orifice c, wfficiefit was replaced by K = .85 - .'2'2 EPSI.ON (i.e..'22¢),

thi.4 being a linear approximation of Shapiro's curve* for the variation of orifice coefficient

with pressure ratiO.

'2, A program path was created which apt)roximates the behavit)r of the Environmental

Control System. It include_ a cabin pressure regulator `'_'ith a fhm late (CPREG) which in-

creases, linearly, from zero to full flow between preg,'-ulrcs Pl and P2 and is turned off at PS"
An enlcrgency inflmv regulator, with flow rate EIREG, ope, ns in a sinlilar fashion between P3

and 1'a and stays on until .pressure 1:'6 is reached. ]'.lie En.vironnwntal Control System can
be shut off at any pressure by setting a `' ariahle named PSl'OP. TOTAL is the maximum
flow rate from the Service Module Regulator. It is used to replenish the amount of oxygen

(OTANK) in 'tie surge tank when I",IRI'(; is ou. If the quantity O'I'ANK falls below a certain

amottnt (EMPTY), then the total rio`'`" from the Environmental Control System (QP')equals

TOTAl., assuming that the sy,,,tem ha.s not previously l)een shut off. Losses due to normal

cabin leakage (QI,I'AK) and nletat)olic usage (QMEI'A') are also considered.

3. A test was included to see if.the _aluc of.El)Sl, ON is such that sonic flmv exists in

the orifice. If sonic fit)*'. exists, m .(i.e.._1 in tilt' t)rogram) :lssume-; a (Oll,_lall[ value. (-orre-

sponding to m 6 in the calculation of QN.

-h ..\ valiable (II(CS) was inchtdcd to spe(ifv _vhcther the l(nvironnwntal Control S_._tt,m

is turned on _ :1) or off _ (B. V)hcn II(CS - 1. silltlt, s for QP. ()TANK and QN are printed at

tinle iiltervals ()t ('Hit- %t,cond,

llu' net result of these tt'finements is to gist' l')l'PRl'h the cal)abihty of simulating con-

ditiou_ not only on the hnm(h pad Ilut ill outer .,.,pa(e ;Is well. ]'lit'If i,'., a large amOUllt of

flexibility buih into the prc)gra.n, ih(' _.a[tle.,, ()t bt)lh t(m.,,tants and `',iriablt,s fan be than_4ed

quivkly and ('a_il_.

6A,-,tht'r II. ,_tlal)n_). "l'h(. Ilsnalm(,, and ]hvrmt)(hn,lnu(,, ,)t (i(mq)re,,,,d)h' I"hud I'lms."

Voltlnl(' !. [he R,mahl l)tc_, ,, (.-ml),tn`'. \v_ _olk, 1D53. I_,r,,I(' 1011.
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To :

FROM "
*

SUBJECT:

lit *U

0s*n0t_uLt ;Glttt _. 10
MAY It8_ fDtnO_

GSA ;t_! t4i CrtJ t01-|t.t

UNITED STATES GOVERNMENT

Memorandum

[ I I

CF23/C. D. WheelWright

GA/Gemini Program Office DATE: Jail. 26, 1965

CA/Assistant Director t'or Flight Crew
In reply refer to:
CF23-5M-5

Ejection seat catapult rocket fire flash effects on Gemini suit material

Before a full scale 100 percent 0 2 , 14 psi "off-pad" abort test is con-
ducted on the tower at China Lake, it was decided to conduct a series of

pilot tests in. one of the small chambers at MSC. Five 6-inch by 6-inch
swatches were made using the materials in the Gemini thermo integrated

space suit (outer layer HT-1 nylon, 7 layers of mylar and interpressure

vessel). One 6-inch by 6-inch swatch of the outer parachute pack and a
miniature parachute pack were tested in the same manner,

The ,7 swatches of materials, 5 similar to the Gemini space suit, 1 simi-

lar to the parachute pack, and 1 the outer parachute pack covering, were

tested in a 100 percent 0 2, 14 psi environment for high temperature flame
effect. Each swatGh was tested separately in a small chamber. The Swatches

were placed in.the chamber and the chamber was evacuated to 5 mm Hg and
left for 5 minutes to insure complete out-gassing of the swatches: The

chamber was brought to ambient with 100 percent 0 2 and the swatches were
soaked for 5 minutes. At the end of the 5-minute soak, the chamber was

again evacuated to 5 mm Hg for 5 minutes. The chamber was brought to

14 psi with 100 percent O 2 and the swatches Soaked for 30 minutes. At the
end of 30 minutes, a propane flame with a flame temperature above 1,800°F

was brought into contact with the swatches. Each of the 5 suit Swatches
were brought into contact with the flame for 0.5 second, 1 second, 2
seconds. 3 seconds, and 5 seconds respectively. The parachute, pack outer

material was in the flame for 7 seconds and the simulated parachute pack-

age for 2 seconds.

The results were:

a. No scorching occurred before 3 seconds in the flame.

b. Burning occurred after 5 seconds for the suit material.

c. Smoldering occurred after 7 seconds for the parachute outer

pack material.

d. No effect was noted to either the parachute canopy or the pack

during a 2-_econd flame contact duration.

Bt0 U.S. Sazings Bonds Rqularly on the Payoll Savings Plan

................. FT'I I r

ENCLOSURE 13-9
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The attached photographs show tile res_)ts of the above test. All the
matct'ials were in contact with the flame considerably longer than the

suit or parachute would be during an "off-pad" ejection. The maximum
duration that the man is partially engulfed in the flame in an "off-pad"

anort will be 0.01 second (10 milliseconds).

Tile results of these tests indicate that during an ejection, the fire

flash of the ejection scat catapult is not of sUffmient duration to

cause the space suit to burn. Therefore. the test recommended in para-

graph 1 is no longer considered mandatory and adecision to run the test
must be based on program considerations.

/s] D. K. Slayton

l)onald K. Slayton

Enclosures 2

ee:

AM/D. O. Coons

AM2/G. F. Kelly

CB/A. B. Shepard
A. !.. Bean

CF23/J. C. Jocrns

EC/R. S. Johnston
EC4/F S. Dawn

FC8/72. M. Tucker

CF23 :CDWheelwright:bsf 1/22/65

..... I III II'nu .......... r.... --- f luruu u I" - n roll .... IF" - "
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TO :

FROM :

SUBJECT:

' r- I ..... Tf- T " - I

OP?IONAk IrOml_ *qO to J6i0-to?

IdAV till [DI'I'I_

GI_ GW,N IIItl_ NO l?

UNITED STATES GOVERN.MEN'["

Memorandum

Mr. S. Beddingfietd, KB-4.

KSC Fire Protection Officee, RF-I

DATE: March 8, 1967

Fire Extinguishers used on 20._, incident.

1. Attached is a copy listing the conditions found on each extinguisher
used on the 20.t incident.

L. All extinguishers were out ol Cute in accordance with the last

date of inspection according to A1, M 92-1 dated 15 January 1964,

Section D, Paragraph 6-16 (1), Page, 6-6, which states all exting-

uishers should be inspected monthly.

3. We are holding these extinguishers under bond until notified in

writing by proper author.ity to release the:a1.

4. Some of the discrepancies noted might have occurred during or

after their use, (i.e. , pins bent or missing, defective plunger, etc.).

-F F ........

Bul I'.S. Sating, Bonds Reetdar/1 ,m tl.,t Pmroll $atings Plan

ENCLOSURE 13. I0
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Pirr 202

LC-34- - 204

Bonded Extinguisher _

Exainined b V KSC Fire Service

2/Z8/67 b_, Inspectors Webel- and Ol-_ofi

Conditions Found

Tag No. 93 15 Lb.. CO 2 Used

1. Factory stamp number 15-2060378

2. Hydrostatic 10/65

3. Stencil Inspection date 9/13/66

4. Last Inspection date 12/1/66

5. Empty weight 27-1/4 Ibs.

6. Full weight 44-5/8 Ibs.

7. Weighed at KSC 31 Ibs.

8. Discrepancies Out of date.

q. Useable remainh_g CO z Empty (18 seconds gas only)

D-13-52
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Pirr 203

I[ -3111

LC-34 - " 204

Bonded Extinguisher s

Examined by KSC Fire Service

2/28/67 by inspectors Weber and OlSsOn

Conditions Found

Tag. No. 93 1 5 lb. CO 2 Used

1. Factory Stamp number

l, Hydrostatic

3. Stencil Inspection date

4. Last Inspection date

5. Empty weight

6. Full weight

7. Weighed at I/SC

8. Discrepancies

9. Useable remaining COL

15-ZZ4028

1/65

8/1./66

No tag

Z7-1/2 lbs.

44-7/8 lbs.

30 lbs..

Out of date

Totally empty

10. Recharged discharge time 28 seconds, good CO 2

.... 7r|
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LC-34, - 204

Bonded Extlnguisher s

Examined by KSC Fire Service

2/28/67 by Inspectors Weber and O]sson

Conditions Found

Tag No. 93 15 lb. COg Used

I. Factory stamp number

Z. Hydrostatic

3. Stencil Inspection date

4. Last Inspection date

5. Empty weight

6. Full weight

7. Weighed at I/SC

8. Discrepancies

9. Useable remaining COg

15-25Z'Y29

8/65

IZ/3/66

12/I/66

Z6-11Z Ibs.

45-5/8 Ibs.

}2-I/2 lbs.

Out of date

Empty ( 14 seconds, gas only)

-[ w iiii -- I

D-13-54



Pirr 205

LC-34 - - Z04

Bonded Extinguishers

Examined by KSC Fire Service

2/28/67 by Inspectors Weber and OlssOn

Conditions Found

Tag No. 93 15 lb. CO 2 Used

I. , Factory stamp number

2. Hydrostatic
3. Stencil Inspection date

4. Last Inspection date

5. Empty weight

6. Full weight

7. Weighed at KSC

8. Discrepancies

9. Useable remaining CO Z

15-ZZOI I0

IZ164

IZlZZI66

12/I/66

g?-I/4 Ibs.

44-5/_ Ibs.

31 ibs.

Out of date, horn split badly

Empty (12 seconds, gas only)
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LC-34 - - .,O4

Bohded Extint;uisher s

Examined by KSC Fire Service

Z/28/67 by Inspectors Weber and Olsson

Conditions Found

Tag No. 15 lb. COg Used

I. Factory stamp number

2. Hydrostatic

3. Stencil Inspection date

4. Last Inspection date

5. Empty weight

6. Full weight

7. Weighed at KSC

8. Discrepancies

9. Useable remaining CO2

HH 26_40

lll6Z

8/g2166

I£/ 1/66

Not legible

Not legible

32 Ibs,

Out of date, defective trigger

plunger

Empty (Z0 seconds, gas only)
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Pirr 207

LC-34- _ Z04

Bonded Extinguishers

Examined by KSC Fire Service

2-/28/67 by Inspectors Weber and OlSs0n

Conditions Found

Tag No. -)3

1. Factory stamp number

2. Hydrostatic

3. Stencil inspection date

4. Last Inspection date

5. Empty _eight

6.. Full weight

7. ,Weighed at KSC

8. Discrepancies

9. Useable remaining CO 2

15 lb. CO/. Used

USA- 165 _5BN

1/.64

9/66

12/I/66

25 [bs.

40 Ibm.

39- I/2 [bs.

Out of date, defective trigger

plunger

21 seconds, good CO2
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Pirr 208

LC-54 - - 204

Bonded Extinguishers

Examined by KSC Fire Service

z/gS/6"l b)' Inspectors Weber and Oisson

Conditioris Fottnd

Tag No. 94 15 lb. CO 2 Used

1. Factory stamp number

2. Hydrostatic

3. Stencil inspection date

4. Last Inspection date

5. Empty _veight

6. Full weight

7. Weighed at KSC

8. Discrepancies

9. Useable remaining CO 2

15-224214
1/66

8/1/66

12/.1/6b

27 _bs.

44-3/4 lbs.

29-I/2 Ibs.
Out of date , band broken

Empty

D-1_-58

-?

IIR
[

I

p

• !

}



Pirr 209

LC-34 - - 204

Bonded Extiriguisher s

Examined by KSC Fire Service

2/28/67 by l.nspectors Weber and Olsson

Conditions Found

Log No. 94 15 lb, CO 2 Used

I. Factory stamp number

2. Hydrostatic

3. Stencil.lnspection date

4. Last. Inspection date

5. Empty weight

6. Full weight

7. Weighed at KSC

8. Discrepancies

9. Useable remaining CO l

15-39-926

8-/63

8/9/66

9/30166 - on tag

23-3/4 lbs.

38-3/4 lbs.

35-I/2 Ibs.

Out of date

19 seconds, good CO 2
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I| I lit Iiii1[ i |

LC-34- - 204

Bonded Extinguishers

Examined by KSC Fire Service

2/28/67 by Inspectors Weber andOlsson

Conditions Found

Log.No. 94

I. Factory stamp number"

2. Hydrostatic

3. Stencil Inspection date

4. Last Inspection date

5. Empty weight

6. Full weight

7. Neighed at I<SC

8. Discrepancies

9. Useable remaining CO 2

1. Actual empty weight at KSC

2. Actual empty weight at KSC

3. Actual empty weight at KSC

50 lb. CO z Used

TC-Z807

10159

12/1166

1Z11166 - Wood

137 ibs. (_yi.) - with cart 160 Ibs.

187 Ibs. (cyl.)

205 Ibs (cyl. and cart)

Out of date, discharge lock pin.

missing

Empty (l rain. 42 sec. gas only)

104-112 tbs. (cy[.)

45. 5 Ibs. (cart)

150 lbs. (cyl. , cart and hose)

10. Recharged disc.harge time 1 rain. 46 sec., good CO z

i
* D
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LC-34 - - )04

Bonded Extinguishers

Examined by KSC Fire Servlce

Z/28/67 by Inspectors Weber and Olsson

Conditions Found

Log No. 94

I. l_'actory stamp number

Z. Hydrostatic

3. Stencil Inspection date

4. Last Inspection date

5. Empty weight

6. Full weight

7. Weighed at KSC

8. Discrepancies

9. Useable remaining Dry Chem.

30 lb. Dry Chem. Used

Ansul, Met_X

None

5/64
8/10./66

1g/i/66

Not marked

Not marked

42 lbs.

Cartridge punctured, Cylinder

marked by stencil "ABC Dry

Chemical"

Visual inspection - approximately

2/3rds full of agent
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LC-34 - - 204

Bonded EXtinguishers

Examined by KSC Fire Service

2/28/67 by Inspectors Weber and Ol_son

Conditions Found

I. Factory stamp number

2. Hydrostatic

3. Stencil .Inspection date

4, Last Inspection date

5. Empty weight

6. Full weight

7. Weighed at KSC

8. Discrepancies

9. Useable remaining CO 2

I0.. Recharged discharge time

15 lb. CO 2 Used

15-_223723

I0160

8/I/66

12/1/66

27-3/4 lbs.

45- 1/8 Ibs.

31 ibs.

Out of date, no band or horn clamp

Empty (6 seconds gas only)

29 seconds, good CO 2

0-13-62
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P.irr 213.
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LC-34 - - 204

Bonded Extinguishers

Examined by KSC Fire Service

2/28/67 by Inspectors Weber and Olsson

Conditions Found

Log No. 94 15 lb. CO z Used

I. Factory stamp number

2. Hydrostatic

3. Stencil Inspection date

4. Last Inspection date

5. Empty weight

6. Full weight

7. Weighted at KSC

8. Discrepancies

9. Useable remaining CO z

15-ZZ3653

1/65

8/I/66

No tag

Z7-5/8 Ibs.

45 ibs.

31-1/Z Ibs.

Out of date

Empty (Z! seconds gas only)
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LC-34 - - 204

Bonded Extinguishers

Examined by KSC Fire Service

2/28/67 by Inspectors Weber and OlSson

Conditions Found

Pirr Z14 Log No. 95

I. Factory stamp number

2. HydroStatic

3. Stencil Inspection date

4. Last Inspection date

5. Empty weight

6. Full weight

7. Weighed at KSC

8. Discrepancies

9. Useable remaining CO2

15 lb. CO z

HSC-Z7898F

6/63

11/3/66

No tag

Not legible

46 Ibs.

31-1/Z ibs.

Out of date

Empty

ii ........

Used

n J

b
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LC-34 - - Z04

Bonded Extingulshe r s

Examined bV KSC Fire Serv{cE

g/28/67 by Inspectors Weber and Olsson

Conditions Found

Pirr _15 .... Log No. 95 50 lb. CO l Used

1.. Factory sLamp number

2. Hydrostatic

3. Stencil Inspection date

4. Last l,_spection date

5. Empty weight

6. Full weight

7. Weighed at KSC

8. Discrepancies

9. Useable remaining CO l

TT 71!8-

1157

8/I166

I.Zl I166

Cyl. - not legible, with cart 148-1/2 lb

183 lbs. (Cyl.)

194-1/! !bs. (Cyl. and cart)

Out of date, Hose pitted near

connection to bottle, defective

trigger pin

Empty (1 rain. 56 seconds, gas only)

I. Actual empty _eight at KSC

I. Actual empty weight at KSC

98 lbs. (Cyl.)

143-1/2 lbs (Cyl. , cart and hose)
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LC-34.- " g04

Bonded Extinguishers

Examined by KSC Fire Service

Z/Z8/67 by Inspectors Weber and Olsson

Conditions Found.

Tag No. 95

i. Factory stamp number

Z. Hydrostatic

3. Stencil Inspection date

4. Last Inspection date

5. Empty weight

6. Full weight

7. Weighed at NSC

8., Discrepancies

9. Useable remaining CO2

k5 lb.. COg Used

USA-61538B L

11/64

12/1/66

1Z/1/66

Z6 Ibs.

41 Ibs.

27-I/Z ibs.

Out of date

Empty,( i0 seconds gas only)

• i
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Pirr zig

LC-34 - - Z04

Bonded Extinguishers

Examined by KSC Fire Service

2/28/67 by InSpectors Weber and Olsson

Conditions Found

Tag No. 96
15 lb. COg . Used

i. Factory stamp number

2. Hydrostatic
3. Stencil Inspection date

4. Last Inspection date

5. Empty weight

6. Full weight

7. Weighed at HSC

8..Discrepancies

9. Useable remaining CO z

10. Recharged discharge time

22-3584

I165

Iali/66

IZ/1/66

Z8 Ibs.

45-3/4 Ibs.

3g-l/g lbs.

Out of date

Empty (16 seconds gas only)

35 seconds, good CO 2
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Pirr 219

LC-34 - - 20_

Bonded Extinguishers

Examined by KSC Fire Service

21Z8167 by Inspectors Weber and Olsson

Conditions Found

Tag No. 96

I. Factory stamp number

2.. Hydrostatic

3. Stencil Inspection date

4. LaSt Inspection date w

5. Empty _veight

6. Full weight

7. Weighed at KSC

8. Discrepancies

9. Useable remaining CO2

15 lb. CO2

F-458277

8160

7126166

12/1166

Not legible

52 Ibs.

38 Ibs.

Out of date

Empty

Used

i

"7 :

a

.i

D 13-68



Pirr

LC-34 - - Z04

Bonded Extinsuisher s

Examined by I_SC Fire Service

Z/Z8/67 by InspeCtors Weber and Olsson

Conditions Found

Tag No. ZZ?
1.5 lb..CQ z Used

I. Factory stamp number

Z. Hydrostatic

3.. Stencil Inspection date

4. Last Inspection date

5. Empty weight

6. Full weight

7. Weighed at I_5C

8. Discrepancies

9. Useable remaining CO l

15-176031

Z165

71 I166

Z11166

50-3/4 ibs.

45-5/8 Ibs.

33-i/Z ibs.

Out of date, pin bent in head

Empty
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Pirr

LC-34 - - Z04

Bonded Extinguishers

Examined by KSC Fire Serv{ce

2/Z8/67 by Inspectors Weber and Olsson

Conditions Found

Tag No. 228 _ 15 lb.. CO z Used

I. Factory stare R number

Z. Hydrostatic

3. Stencil Inspection date

4. Last Inspection date.

5. Empty weight .

6. Full weight

7. Weighed at KSC

8. Discrepancies

9. Useable remaining CO 2

I0. Recharged discharge time

15-210863.

iZ/64

8/1166

IZ/1/66

27-5/8 lbS.

45 Ibs.

44- I/Z Ibs.

Out of date

29 seconds good CO z

31 seconds good COg

..... IT
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TITLE:

APOLLO

PRE.FLIGHT OPERATIONS

NO. G-lOO

{_i.TI[" November _, 1966

Originating and Changing Apollo Pro-Flight Operations Procedures

i. FJR POSE

This procedure establishes the method of initiating, coordinating, publishing,

and distributing new and revised A_ollo Pre-Flight Operations Procedures (APOP's).

2. F0_

Apollo Manual Change Request (AMCR, KSC Form _-33NS - 7/66)

3. DEFINITIONS

Apollo Pre-Fllght Operations Procedure: A basic procedure necessary %o manage

the technlcel operations performed at the Kennedy Space Center which requires

Joint and/or concurrent action by NASA and NAA/S&ID. "Joint and concurrent

action" as delineated herein refers to: direct participation by NASA and KAA

in signature.approval or acceptance stamping of a disposition, operation, o2

document. Examples that do not constitute joint and concurrent action are:

(a) independent review end evaluation of prior actionS, (b) receipt of documents,.

and (c) need,to-know without direct participation.

4. RESPONSIBILITY AND HANDLING

_.I Cognisant NASA/_%A employees may propose a new procedure or a r.evision to

an exlsting one. Proposals will be transmitted by preparlng an AMCR in

triplicate. NASA initiated AMCR's will be signed by the originator and

approved by his supervisor. NAA initiated AMCR's Will be signed by %he

originator and approved by his manager. One copy will ba retained on file

and two copies will accompany the procedure and be forwarded to'N_SA

Spacecraft Operations Procedures Control Office or the NAA Procedures

Representative as applicable. A clearly stated reason for the proposal

will be included on the AMCR.

4.1.1 Proposed new procedures or revisions will be reviewed by NASA

Spacecraft Operations Procedures Control, or the NAA Procedures

Representative, to determine if they (i) contain Joint or concurrent

action as outlined in paragraph 3 above, (2) duplicate or conflict

with existing procedures, (3) conform to established format. Pro-

posals that are not valid will be returned to the originator with

reasons for the rejection stated on the AMCR.

Revislcn: Remove and destroy APOPC.IO0, dated December 13, 1965, end replace with

%his issue, g indicates revisions. Retain Appendix "A" dated December 13, 1965.

Revised to update signature requirements, crganlzstlonal titles and p_ovide

for the use o_ Addendums.

ENCLOSURE 13-12
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SubJ •

Date:

Originating and Changlnj Apoll¢ P_.e-Fiig!.z

Operation_ P:-occdures

November _, 1966

NASA Spacecraft Operations Procedu.-es Control will forward

coordination copies of .N_A originated proeedtu-es to the

NAA Procedures Unit and applicable EASA coordination points

:'ecuestihg ¢Om._ents be returned cn the due date specified,

NA,% _-ocedureS Unit will forward copies to applicable NAA

¢oerdinetlon points.

The NM, _'ocedur.es Unit will forward coordination copies of

?;AA originated procedures _o the :_A2.A Operations Procedures

Control Office, and applicabl_-, ..N_%_coordination points re-

quesling eommen_s be returned om the due date specified.

ComJne..ts submitted _:ill be c]_'a:ly stated, referencing specific

paragraphs, giving reasons, and offering alternate instructions

whe:'e possible.

Cc:nments to the draft must be returned by the due date. if

comments a_'e not returred, ccncu:'"euce with proposals will "re

a s su/T,e-[ .. "

kT:er the coordination pe_'iod ::as expi_'ed, the comments received

will be :'eviewed and coordinated with the affected groups.

Those deemed applicable will Le incorporated into the procedure.

An. attempt will be made to resolve conflicting comments by

means of telephone calls, meetings, etc. If conflicting

comments cannot be resolved, they _ill be brought to the

attention _f NASA/NAA management for decision.

'_.'hencoordination is complete and conflicts resolved or

management decision made. the procedtu_¢ will be typed by NAA

for publication, signed by the NASA Spacecraft Operations

P:-oc,:d_'e Control and _he N_% l_.ocedures Representative, and

forwa_'ied to the _ASA .'._nager, Te_t and Operations Management

Office and the _;AA Director" of Apollo CSM Operations for approval

sighatur es,

Mino." R .isi,'zs

1diner ,'evls_ons (i.e., 6raN_natieal co_'rections, format corrections, and

word chan_es that have only a miner effect on the intent of the procedure),

may be issued as pen and ink changes upon approval of the NASA Spacecraft

Procedures Centro] and the NAA Procedures Representative.

I
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_d Changing Apollo Pro-Flight

] Operations _'ocedu_es

I Date" N. ovember 4, 1966

4.3 Interim Procedures

4,3.1 APOP's may be published on an interim _asis upon approval by

NASA/NL%A Management. Requests will l e fo:'warde@ on an AMCR

to the NASA Spacecraft Procedures Control or NAA Pr.ocedures

Representative as applicable; however, action may be initiated

by a verbal request and confirmed in writing on an _gCR prior

to publication, N_ originated _,_CR's for interim publication

must be signed by a NAA/FF manager or afore.

4.3.2 NASA Spacecraft Procedures Control and NAA _,ocedures Repre-

sentative will obtain preliminary approvals of interim pro-

cedures by _he most rapid means available.

z,.3.3 _%en preliminary approvals arc o_tained, 'he procedure will

be distributed as an interim procedure with a llfe span of

30 to 60 days. The expiration date will be noted on the first

page under the publication date. Approval signatures will le

the same as for a regular proced_-e or revision.

4.3.h The life span will serve as the coo:'dina_ion period. At the

end of this interim period_ the procedure will be issued as a

reCular procedure incorporating changes or published as is,

if nc comments are received, If an interim procedure is un-

resolved, conflicting points _ill he referred to NACA/N_qA

management for decision.

.h Addendums

h.h .1 Certain key procedures require frequent revisions to accurately

reflect the _latest change in the NASA/NAA operations. These

revisions include toth minor and major changes in procedures

an_ depending upon the circumstanees_may need to be issued on

an emergency basis. To expedite this kind of procedural updating

and to avoid th= frequent and time consuming retype and reissue

of lengthy procedures, such revisions may be published as

adlendu_,s. However, addendums will be used only as a last resort

and under emergency conditienc when time will not permit a

normal revision or interim put lication,

L.4.2 •"qle addendum will normally he a one or two page'statement of the

changes being adopted. The paragraphs affected will be clearly

referenced and the new or revised infcrmatlon will be clearly

stated.

_.4.3 Requests for publication of revisions as addendums will De pro-

cessed in the same manner as ether proposed revisions (see

paragraph 4.1). However, action may be initiated by a verbal

request and confirmed later in writing on an AMCR.

"_'-r 1 i " -- ii i" i ii ................
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SutJ:

L

_.5

_.6

-'" " ORIGINAL PAGE IS'

0_" POOR, QUALITY

I i r

Orlglnati_c _qna Ci ar.gln._Apollo _.e-._li£!:t

NOperations Proce_.u)'es
@¥ember :., I

No. C- i00

Page 4

L.L ,9

NASA Spacecraft _'ocedta'es Control a_d _he NAA Procedures

R_p_'e=,n=a_ive will coordlnate the proposed addend'_m and o_tain
n<ce_s_:'y approvalz. ?:_._ally addend'_m changes will receive

,'e_ular coc'iinatloL. ._wever, when operational requirements
_ietate i_z,ediate pu:lication, coordination similar to that

fo)- inte:'im procedures will be used. (Reference paragraph
L...2).

_T,en approvals a}'e c:t&ined, .the addendvm will be typed on
mul_ilith ma_ and _igned b_' NA.gA Manager, Test and Operations

Ymnagemen_ Office and the Nk& Director of Apollo CSM Operations.

_ollowin_ the publication of an addendum, the procedure
affected will be revised as soon as prac¢ical, incorporating.
_he revisions outlined in the addendum.

Distribution and Ccntrol

4.5.1

_.5.2

_equest to be placed on discrlcution for _he APOF's will te
made by memorand_n: and zubmizted to tha NASA Spacecraft
Procedures Contz'ol o_" the _:_ _'ocedures Representative, as

applicable..

The NAA _-ocedua'es Unit will maintain complete history files

of all APOP's and will be responsible for the publication and
distribution.

Format

h.6.1 %.%en preparing a draft for a proposed procedure, the originator
should organize the material into a format as shown in Appendix

"A". Paragraphs should be numbered using the declmal.system,

and when possible, four decimal places should not be exceeded.
Infor_mtion such as lengthy Forms Guide Instructions, Flow Charts,

Llst of Names, Categories, etc., should be omitted from the
basic instructions _n_ included as an Appendi×.

Coordinated by:__ ._

I_oce lures Uni{O -_

EA_/7",.!D ._]o.'idaFacility

Coordinated ty:__.,4_ . _.,

_ASA Spaceeraf_p-ere-tiom

Procedures C_ol

Approved by:____ _

/_. L. Pes.-ee, Di. eetor
/ Spollo CSM Operations

AA/S",I]_,}lo:'i]a Facility

Cgerat ior_I_na gement
Office

* i • - [ ...... 11 -_ ....

{)
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TITLE :

i. FJRPOSE

PRE.FLIGHT _'FI..OmDAOPERATIONS. PROCEDURE

Operational Chedkout Pr,,ce4ufe

NO. o-2o2

DATE' _ay i3, 1966

This procedure establishes the :,,thods for the preparation, proteSslng, release,

and use of Operational Checkout Iron, ]u_e_

2. REFERENCE DOCb?4ENTS

,

2.1 Apollo Pro-Flight Operatio_ Pr(ce_:ure T-5OI, "Work Authorization - TPS"

2.2 Apollo Documentation Proce, urc No. 2

2.3 Apollo GSE Plan S&ID 62-ih'C

2.h AFOP O-201, "Access Contro of Test and Work Areas"

FORMS
m

3.1 Operational Checkout Proce, ure (COP, Form KSC II-i6A)

3.2 Parts Installation and Remc.'.,al Record (NAA Form FLA-62)

3.3 Apollo Launch Operations T, st Summary Sheet (KSC Form OT-109)

DEFINITIONS

4.1 OPERATIONAL CHECKOUT PROCE],URE (OCP) - An en6ineerin6 document which

provides detailed instructions to personnel for operational checkout and

verification of equipment _urin6 site activation, pre-launch, launch, or

post-launch operations.

h.2 OPERATIONAL CHF_CKOUT PROCEDURE CHECKLISTS- A checklist especially designed

to supply the necessary information to accomplish routine tas_ _n a

ps/ticu/ar order, prepared on an i! x 17 Sheet and providing fcA inspectior.

buy-off.

h.3 INTEGRATED OPERATIONAL CKE(K9[_ PROCEDL_ES - An OCP which unites two or

more Apollo Command and Se_vlcc Module (CSM) systems or unites CSM systems

with the booster. _.

4.h DEVIATIONS - A change to a published OCP, such as changes in equipment

lists, test parameters, se(uences added or deleted or modi#ied by order of

occurrence or content %o p, rmit accomplishment of the test. Obvious errors,

Such as typographical errorz, wren_ page numbers, etc., are not considered

deviations.

_,_n: R_novea_ destroy _P-(:_27 dated February-h7 Yg_C _ ?e_lace with
this issue. _ denotes revisions. Letain Appendix A and B, dated February _, 1966.

ENCLOSURE 13-13
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DATE :

Operational Checkout Procedure
M_y13, 1_6

No. 0-202

Page 2

4.5 REVISION - Technical changes including permanent deviations published

in page form for insertion into a published OCP.

_.6 RE-ISSUE - A complete re-wrlte of an 0CP published to supersede a

previously released OCP.

4.7 APOLLO 0CP CONTROL GROUP - A .ioint NASA/NAA Management Committee

responsible to assure timely and techn[cally adequate OCP's and to
establish policy concerning _AA Florida Facility (FF)/Kennedy Space

Center (KSC) OCP's.

GENERAL REQUIREMENTS

5.1 OCP's are based on NAA Proce_,_ Specifications.
be referenced in the OCP by iocument number.

Those applicable shoul_

A series of OCP's for each v_hicle w_ll be prepared and released at

the Florida Facility in acccFlance with 0CP requirements as specified
in this and referenced documents.

5.3 OCP's will (i) provide detailed step-by-step delineation of required
personnel activity for the operation, assembly, handling, or tes_ of the

equipment and for system(s) involved, (2) provide for insertion of
program requirement record d_ta, (3) provide NASA/NAA Engineering and

Inspection acceptance, (4)_rovide for safety of @ersonnel and equipment.

5._ Ground Support Equipment (GSE) nomenclature will be standardized in
accordance with Reference 2._. The GSE _odel number and title will be

listed in the special equipmnt section. In the procedure section, the
model number and abbreviated title will be used.

5.5 All OCP's will include the fpllOwing statement: "NAA supervisien and the

responsible NAA test engineer are directly responsible for the safety
of all NAA personnel, safe working conditiQns, and implementing all

safety requlrements".

5.6 All safety requirements will be considered in the preparation of OCP's,
and the OC? originator will =oordinate the procedure with the NAA/KSC

Safety Offices and affix hi_ signature to the FF "Safety Office Sign-
off Statement" (file card) Frier to publication.

5.7 Any OCF which involves any cf the critical operations described in
Reference 2.h will be designated on the front page as follows: "This

Test Procedure Is a Critical Operation"

5.8 Emergency shutdown procedure_ (sequentially if necessary) will be

included for all equipment.

en •
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DATE :

i • 11 ---

ORIGtNAL PAGE _S

OF POOR QUALITY

Operational Checkout Pr,-, ;n'e
Ma_ 13, 1966

e

5.10

Applicable KSC/NAA Sal_.ty Directives will be referenced tnd complied
with or waivers will _,: obtab_ed, prior to commer.ein£ the test "_o

ensure safe operati<,r:.

Notes, Cautions and W:rnings will not be numbered within the OCP, but
will be set apart fro.- the text _y placing teem in the center of _he page

above the procedura] :_ep as shown below-

I:OTE

An operation or ::pecial requirementS, etc., in which no
danger exists bl.t which, if not accomplished, ma_ cause
inconvenience, delay, or invalidation of test.

CAUTION

Operational ste[ practice, etc., which, if not strlc_ig
adhered to or otzerved, could result in damage of ecui_)men%.

WA/R_IriG.

5.ii

Operational ste[ practice, etc., which, if not strictly

• adhered to or or:erred, co._id result in._ersonal _.

Illustrations will be used only r.oaid in the overall clarity oi' the
text when necessary ari will bc cefereneed in the text, but in no c_:e

will they be used as _irectives for accomplishin_ work.

RESPONSIBILITIES AND HANDI.I_;

6.1 Preparation, Proces_ir

6.1.1

6.1.2

and Re] e_se

0CP's to acccmliiz_ work tasks are develope@ to support a

specific Floric:a Operations Flow Plan. Titles and n_mbers are
provided for t_. 0CP Control Group for review and approval.

OCP outlines are prepared by the NAA Systems Engineer, reviewed =y

the NASA Engin_er_, and submitted to the OCP Control Group for

review and appT vai.

Rough drafts for each individual OCP are prepared with text a_.,!
illustrations _z outlined in Reference 2.2.

Rough drafts a_,. forwarle_ through the NASA tO Electronic Data
Processing (EDI' f_r processing in flimsy print-_ut form.
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6.1.5

6.1.6

6.1.7

6.1.8

6.1.9

6.1.10

Flimsies are forward.,,! to th,, Tire%Docilmentation Support Group,

who send copies to S1_:tems En_:_neerinK, NAA Quality EnF,ineerinE,

NAA Safety, Downgy, .:ngineerini: , and NASA Technical [,iot'ary

for distribution to LqC Engine,'rtn_'.. NASA QC, Safety, and

Manned Spacecraft Center (MS(') Houston.

Review comments fro_ those ac.encies listed in 6.1.5 are returned

to the responsible N_A Systems En_in@er. The respon_ib-_ Systems

Engineer then develop,:: a masse t" review copy Which is r_viewed

and signed by the in._ut agenci,'s. On integrated procedures, a

formalreview is he] _ for fLnal cements and sign-off.

NAA Documentation Support Greu_ attaches a cover sheet and

releasing Field Eng*'merinc, Orler (F_,O) - _ee Appendix A - to

the siF_ned matter flimsy, _.n.i,btnin:: appropriate NAA ._ignat'.ires.

Followlng NAA si_n-c f't',the _l_-.ne_lFEe is released by NAA

Configuration Control, and a c._?y ef the released FEO is provided

for Documentation S_2pport at ?no time of release. The magter

flimsy and covet sheet are the'_ _iven to the NASA for procurement

or" appropriate signatures as directed by the NASA/I_AA 0CP Control

Group. The release,! FEe is ma:ntained by Documentation Support

until the 0CP is sut_itted to Teehflicsl S._rvices (TS) for

publication.

When all signature,_ "_re affixe_ to the cover sheet, and the

pack_e is returned '_" hAA Doctmentation Support, the master

_limsM is forwar,Jrl ,breech the, NASA to EDP for processin& or"

final offset r_ast,'r, for _rintin_:.

_'he finalized offset matters, the siLtned-off cover sheet, and the

released FEC are prc-ided to TS for publication and distribution

30 days prlor to t,,.'.

TS is responsible f_r OCP ,ii:tributien dlfected by the NASA/NAA

OCP Control.Group: ]n a,lditien, three (3) publishel copies will be

forwa_.ded to each T_ .'t Site (_P Coordinator.

6.2 D_#iations to OCP's

6.2.1 All deviations will _-e recor!ed on pro.printed deviation sheets

and will become an , _;fieia[ Fart of the record copy OCP. ?retest

deviations will b_ written by the Systems Engineers; the .le-

per item}; and n ,-ci'Y w_ll _," _ven to Ins_e,'tion prior to

_Lwrtin 6 th," t'_st.

i i

i

i
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6.2.2 Deviations tha" oce,,r ,iu,'in_ the test will be _ecor',ied by t,.,L.

Systems Encirm..rs or RAA OCP writer if one is ,%,'c.i,:ned:,¢ %:,e

test (integrat,'l tel't,',orlv). When the r@q,.&rcr,:n'.s ,"or a

deviatlcn bee(,:_."<now:.. the Sy,-tems Ehgifleer w,ll 5e r.ot. :',,,..

Th% Systems En,._neez cr ',.l'iterWill assign a ._ev_,' ,o:. r:uz,bo:'as.

inspection w_1 record tte number in the rdcorq e,opt., CC?. _,"

no writer is ,_ i_-:%c,d.'.l,p.qya,ema Encineer will re_] ".,,,. :,.c

OCP, issue d.,x ,t[oz r,m_,,rs, rma not[t':/ In.:pection wh, w-l.

l'eeord th@ Sum .,rlu ,:_:tt,,dai,,ve. At no t.tme wil_ _L tec._ el' r,,.':,,

up to record ,I.'.'is',.t_t_::cn a'l.ol'fii_[,'%[ clevis'ion 3,eet. .',.i,;

can be done uI.... I I' ''i,'n oC the test.

6.2.3 Upon .ct,_,plet _L,

and, s i_:no,[ n

Inspection t,,

are set t'-rel,,,L

• t' : _, .;1 all ,leVlntkOt I sheets w, [i :.,..'t'_ .t:_ :

.:, t':tl"l_l'_tptL t'_.,_, h :_!Id _'._l'.,e_ cv,'l" ",

,, ,n the reoor,| copy O_;P. 3_,vt_v :c_, .:,:,'el."

..... h tot req_tre :m F.EO.

6._.h It i': the re,;p, :.'.b,l{; 2. oI" ',he System:; /'t_gineer t¢, aa;,t,re taut

properly tlppr¢, .'_ ,It vl.t iol; :;ht._.t,q at_ • m_pplied t,o In:;?,'ct;, t,

and t o NKA I_nc,:_,,tv,nl_, n ::upport Col.lowing templet ion t_:"I,.,,

_est. No OCP _ ,II l'e l'n_q_ht by Inspection until ofl',c;,_,

devi,%tions a_, .rov_ i,,: i y ,,n_-,!aeering for AI.L dec'at io;:, note,:

during perform co ¢I' th, ¢\;P.

6.2.5 ApproVal sigrma_r,,, for d,,v.iation sne,,ts wk[l be _.:,:',:low..:

for Syst@rfis to • of ::pe,'il'ie sy:_tems sections of it:',"C:',:,';

OCP's - NAA tu, NAlZA ','y::t.,mEngineers; for ,'entre,, .;¢,'t.o:.;:el"

intc_rt_ted,O('P - NAA '.",:;IProject Fn,;ineer (TP_) a:., "b\tiA

Spacecr.at't Tea' *'omhtct,,r. (;;'IX:_; for elect riea', ,q:l._rl,,c[l_n.,,,,[

check lists - I.\A ar,l ,',At'A ayqtem engineer::.

6.2.6 DevlrLtion:_ tha' ::houl I t.,, tneotporttt6t xn like ,%'?'.; t'o_' :',.' .rv

CSM .':houl,i b,' : :u'ke,i PFEb'AR!.:NT ,m,t late," iI,eorl,ora: e : ::, :.AA

I_ocumentatton ; upt:ort _nto tho apptie_t.le t%'P an._ v,,',e_ae_ ,_.

.coot,lanCe viii Para4_.rnl,hc t\.l._, throul:.h t;.k.q. D_,vi.%t :ca., that.

8re ''(l_e _,[_[' _l_ly" items ,u-e recorded on tn,. d,,'/l/it:o:, ,;heel

as Temporary D, vtr_tion::. No _n'ther rtet_,-r- _:; r,,qutre_ on

Tefnp_rary Devt_ • ton:;.

6.3 Open Item Review

6.3.1 NAA ::ervice en_ ,,n,,et,n¢ _tli maintat_ eur,',,nl _'A:R |,oo_ .:_,cu,

and will puhli. I, ,t ,Imil: .:t'ntu:- report ("t'knk ,_heet"_,. O k',"

T_,'s,. DR's an pRg,_:'.t w_II h,, statu::e,t.

6.3.2 Completed OCt". th&_ mr,, t_t_ll open will be rev_ewp_ f,r co:.-

strAit, is. ,%,e, _I .attet,tlol% w',il _.e l¢ivetl t,o tht• opet%, :;o;.*

trmnsrerrel IP" '-.

i- ...... - v-- i II I -- " ii ...............
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DATE :

Review or' open PIRR' . and TIR'.' and shortage sheets will be

accomplished by the :;AASystem.' Engineer prior to the Open

Item Review. Any co ,traininc thortaf.es, PIRR' 4, or TIB'= will
be listed by the S:/s ems Engineer and submitt@,J to the Test

Project Engineer (TP :)/Spacecraft Test Cmnductor (STC) at the

Open Item Review.

The open items rev[_: will be coL._cled from the status report,
and constrainlng i_e_ts wi]] :,: Li_ted on a separate shee_, or
the status report ma/ be "markc(:up accordingly. The de:ermined

constraints will be iste(l, :,i{.:,_db,t° the TPE and STC, and pub-
lished tO insure tht, c¢:.epnlr(_tei effort is applied to those

items.

NAA and NASA engir,,:,_

status report alon,:
status report will b

upon completion of t

• n,: wL]] :ign the cover of the reviewed
:tb lhe TPE and STC. The si_ned copy of the

• ('i Led wil h the record copy of the OCF

*_ te::t.

6.3.6 NAA Project Engineer ,_gan,L I;A[;AEngineering must approve the

Open Item Review She ,t by si{:nature, prior to beginning the
test. The original ;ignee copy of the review sheet will be
filed with the recor I copy of the OCP upon completion of the test.

6.3.7 NAA Technicians _,ill work requ_rel eonstraLn_J ,ur ;!A;A/Lt,;.

Inspection Acceptanc :,

All tests will be conduCtel rv the NAA TPE and NASA STC. The TFE and STC

may delegate their duties a; necuss_,rL'.

quality Control Resp_nsibiL.ties ,lurlng Tes _

6.5.1 Quality Control re-_F':_ibili'_,'s after satisfactory completion
of an. 0CP _tep cr o?_raticr.._,' ac fc!icws:

NASA Inspec t[on wii_ ,_onformance st0/np each line ite:

requiring N%SA inspection verification durlnE all CS_:
testing and on GSE te.:tin_ designated as :_SA Mandatory

Inspection _olnts (M/P).

- 7
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6.5.1.3

6.5.I.h

6.5.1.5

6.5.1.6

When NASA NIP's _av_ lot been entered in the NASA block for

a GSE 0CP, _;AA QJalLt.¢ Control will double stamp, date ana

enter N/R i'. each NASA Quality Control Block after sza_;p_nc

the NAA Zn_pector blo:k.

When _n In_p.ction stamp entry is re_ulred for ver_f.c_ien

or witnessi.,Z of an o_e_tion occurring a_ a remote arca,

which is r_,oved frot_ the location of the Qualizy Control

buy-off co;, of the 0CP, the inspector will verify over

the Operati.._, Intercom System (OIS) the satisfactory co_pletlon

of an oper_ion, _nd will affix a functional test inspection

stamp impr(_sion to the verified step in the 00P. The

NAA final s eeptance stamp will not be used for veriflcat:o:_

over the 01_.

Recycles, :_utdowns at the end of shift or subzeque_, re-

starting of tes_ at t,_e beginning of the next tes_ shift

do not require d_vi_tLons since these situations do not

exceed nor _han_e t_e scope of the test as specified by qCP,

e.g., CSM _-,wer may be removed at the end mf a _h_ft to

secure fro_ the test dntil the next shift starts. At _ha_

ti_e CSM pc_er may be reappliedamd the test res-&_.ed where

it was teiTzinated. No deviation is required for either

the power dpwn or pow-r up. However, the point and ziz_ of

events will be recorded in the record copy and will be notes

in the 0CP ?est Summary Sheets.

The followin_ time entries will be required on certain t_P s

as specifi_i. Du_ing the test, the NAA Inspector w_il

record the time, uzLn,_ the 2_-hour clock szstem, %n the I_'P

as follows: (a) in the time column adjacent to the f_rz:

sub,sequenc_ entry on each padre, (b) at stop and ?eat_rt_

due tO tesl "holds." (In addition, a reference to the

problem causin6 the hold will be noted; IDB Number, De ";_g',_r,

Number, ere.), (c) at the start and completion of se%ue:.ce..

(d) at int-rvals of 5 minutes as an objective, but nor

more than 15 minutes between sub-sequences. (_f the ,lur,t.,.z

of a sub-sly:once does not exceed 5 minutes, the time need.

only be re_rded once for that particular sub-seq uene'_-

The date i_ _ct re_Ired for thls item).

NOTE: (i) Additional time recording may be n£fessaF5 f,r

critical points in the 0CP. _he above t..ne r..-

quLrem_nts are to be considered as m_nim_,.

Revision: Remove and destroy p_w-"s 7 and S ONLY of APOP 0-202, dates May 15. i,,

and replace with this pW_,_. ReVised to incorporate the Functzona/

_nspection Stamp. _ _tenotes changes.
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(2) I'h, ,L_e will be included wit:', the

_'ir:;t,and last time entry duri:._S cacn

24-hour period and at the. end cf ti',,:0CP..

6.5.2 All deviation _,;i1%es on ,,he Quality Control bub_-off e_p_. c:' 'L_.

OCP will be veril "ed by the respors_ble NAA incpecto-' :.:'C".x2.C

the double stamp :uld dat_, n. [aze_t to the entry.

6.5.3 If an OCP is to },, r,:ru: , a m w -opy of the OCP will "_',':,_,,:a.

"Inspection Copy" will b, <ntere¢_ on the front cove_- of :i.,

OCP. along with t}, not a_ic,Y "Ru:, Number 2" and autiorir,'/.

6.5.3.1 Sequene, returns will be indicated by the nc_a:ion

Run #;_ , _ Rur, _:, etc. as applicable, enter, a o:. :..,

upper r ,-ht per: icn of the po4_,e.

6.5.3.2 As deem• , practi,'ub]e, use one of the fello_.'in_ :-.,."::¢,,z

for d(,c ,nonta+i_,;| of sequence reruns and fo_" 'n,. :':.:,

time [n ]ved: (a) File duplicate OCP paces ": i,," 0C2.

inclicat, rerur as in para4_raph 6.5.3.1, and proe(,e(_ [..

the nor_YLl ma,.ner: (b) File a rerun time re,-or.:

adjacen to the 0CP pe_,e beinc, reru,',, indLcat,, r, _-.:.

as in P:_reu_raph 6.5.3.1, and io 6 time as indic_, _.

on the ",run fir',: r,_cord. (Indicate acceptance cf

each re.'_m sequence on ?he OCP page).

6._.U When an OCP is d zcontir_ue..! before completion th_ NAA

Inspector will

6.5.h.i Enter " l!scon÷_uu'd '' and reason for dlseont-lnu_ -

after t *,- last ,'n:.ry_ and double st-_p and _ate _,, ;ea':_

the. eat ", .

6.5.h.2 When a' iincont:i_u.'d Cost is return.ca, t.',_,:LkA TP[-_a....

NASA ST" will be responsible for detez_nini.h,: 1._., ,;:,_

,%t Whir toStin,_ 3hould remme; hrwever, all In',_-c_,

Discre[_ _:_ Re"_r'Is and/or Di_erepan_-Y Ree¢_'i_ w. "..

will r( ruin op,,'. 34_,ains_"the previous tun ar¢ '.'a.:"

until " : ;posLtLer'd ,_nd satisfied.

OCP Test Summary Sheet

After each OCP Test, the NAA T_E or his desig:_ated :_it-rn_t,-' will pre_ .',

a Test Summary Sheet (sig_ed _/ the NASA countez_part en£.ineez') prov.,_t ,

the information listed below.

D.13_84
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TITLE:
DATE:

6.7

Operational Checkout Procedure
M_F 13, 1966

No. 0-202

Page 9

NOTE:

6.6.1

6.6.2

Summary of major problc_ indicating:

6.6.1.1 ,Cor:e_tive action
6.6.1.2 Tim, of occurrence

6.6.1.3 Sequence

6.6.1._ App:ic&ble TPS's and IDa's

Summary of r_-runs necessary to accomplish a given sequence of
test successzully.

6.6.3 A listing of all IDa's that are transferred but not closed.

6.6.h Bar Chart I( ,.d[eatP rue actual order in which testing was
,accomplished, Lnclu,ii:._actual test time.

OCP Acceptaoce Cr_J'_a

Following the compl, tLon of each OCP, NASA/NAA Inspection will close
out the record copy OCP after all of the* followi_ steps have been

completed by stampi,,, each gummary Sheet and by signature on the
last Summary Sheet.

6.7.1

6.7.2

6.7.3

6.7._

6.7.5

6.7.6

6.7.?

The checkl]:_ PIRR formz have been recapped for subsequent _est:;
or operati(r_.

Se%uences in )he OCP have been verified as complete.

Deviations hsve been recorded And approved pe_ ParaKraph _.3.

0CP Test Dat_ _ummary Sheets have been completed and signe_ by
NAS_/_AA.,

Test Stu_nary Sheets have been completed and approved.

The Ba/•Char_ has been completed in accordance with Paragraph
6.6.4 above.

IDa's that h;ve been assigned to CSM or GSE categories are

either closet out or specifically di_positioned to:

6.7.7.1 Elirinate reztraint on the next scheduled test.

D-13-85



ORIGINAl,. PAGE iS

OF POOR QUALITY

TITLE: Operational Cl_eekout Proce_mre

DATE: May 13, lO66

D.13-86

.

-' b

e

t

T



NORTH AMERICAN AVIATION, INC.
MPACK ItlKI I NIPXilRMATION OYBTmMN DIVIhlOk

IMPLE TING INSTRUCTION
POrt ,o. 1.2"5

i

I1| Iflll|N(_ll

SUK_C T:

(a) Piorida ?aeiltt Imp]_,m,n_inK IcstructiOn 12-i, "Florida Facility

Safety program."

(b) Opbrations Sy_t..i_s Safety Notico 1-65, d_t@d 21 July 1965

I Apollo Docume,.u t i_'n _.: (L,%SA/M{_'C)_l Operations ?ys_,r" Safi't:, l,auubcok

(e) S&ID Policy E-_.'I, "Crew cualit'ication and Environmental •

Readiness for C"'ti':" T,':v::"

(f) S&/D Policy E-h , "Fmpi,,3,'e Qualtt'ication/C_vtification

for Critical ,To. As::'r'm.'tts"

Safety Criteria for',,pollo Cvnmumd & Service Module and Saturn S-II

Operations.

l+ PUI_POSE

This procedure identifies et,..tai:',opvrational areas that shall be considered

ha'taedous or critical. It e. tablish_',q requirements to insure that all suoil

administrative procedures, t. st procedures, work processes, methods, work

authorizations and correctly action dec_unents a_e reviewed to insurt, t_'.,

inelusion of the neees,qary s' ret.y erit._:'ia.

se0P____!

The _equireme,lts established ill this procedure are applicable te all prc-.,Wa:_,D

at the S&ID Florid_ Facility md w111 l'e tmplemented as approprittte by al.

operational aet.ivities.

The following categoric

S-II operations art, d,,s

specific s:tfety review_

In preparation of prooe

3.1.3

ENCLOSURE 13-14

D-13,87
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Subj: Safety Criteria for Apol]c. CSM ;, : ,"n', z-I l Op_ral ions

Date: 27 January 1.066

3.1.5 Hi-Enersy PoteNtial S_s,,,ms - operations designated by the

Systems Safety Engineer _nvolving the operations of pressure

systems or operation of i_aseOus systems utilizing tanks or

reservoirs.

3.1.6 HandlAn_, Onerations - al

'hoisting, loading or tr_

and such cLh.r itmes as

the System:: ._afety Engil

:/ operaticn involving the lifting,

nspbrtinl; of an _nd item flight vehicle

may be specifieially designated by

o_r.

3._ All safety requircmcn_.s will.be considered in t:,._preparation of all

test procedures and work author:::ation 4ocument,_;: Operational Checkout

Procedures (OCP), Detailed Opera, _ _. Proc,,dnrcs (DOP), Detailed

Installation Procedures (DIP), General O! .n'utin1,,Procedures (GOP),

General Work Orders.(GWO), Tesl _ • :- r:L,i:.r Sh,-,,1s(TPS), and Discrepancy

Records (DR). Safety require_e, n w_11 a ln_ be ,.onsidered _n revisions

to OCP's, DOP's, DIP's, and GOP'.. Th," (,,'_,inaL(r will coordinate test

prec_dures (OCP's, DIP's, DOP' , ,d COP'::) witE_ the Florida Facility

Safety Office and :_ffi× his s].: ". u., _, ,_,, F]ori,l: Facility "Safety

Office Sign-off S_:. cment" (f]], "ard). I,'in," t(, pub]. ]cation.

3.3 The responsible z:,u:_ems engin_,:J _i]l co:>r'linat_ ' with the Florida

Facility Safer2." Of"ice for all ".._- _rouudur,,s (OCP's, DOP's, DIP's,

and GOP's) for operations that ]:,vr beer, designated as critical.

3.4 Safety. enecklists will be used i_, ,he prep:,ration of test procedures

(OCP's, DIP's, DOP's, GOP's) nn, wc.rk auth_,rization documents (TPS's,

DR's and 6_O's). Safety cheei,]izt: wi]] ;,!SO be used in conducting

the pre-operation review dese,ii_ _ in I,:,r:_,raph _.7. These check1:s_s

will be developed by the Florid; Facil_L _afey Office in eeordination

with representatives from Operations, Qn,]]t7 Assurance, Project Engin-

eering and KSC Safety.

3.5 The Florid& Facility Safety _ff_ce will zubmit safety reports in accor_

dance with Reference (a).

3.6 It is the responsibility of supervision to ensure that all personnel

are certified or qualified to p_rform assicned _asks in accordance with

References (e) and (f).

INSTrOCTIONS

Any test procedure which involw:;any of fly. critical conditiens describea

in paragraphs 3.1.i through 3.1." will b(' .i_sb',nated on the l;rcnt pace as

follows: "This test procedure iz a critical operation .

When a test procedure has been d_.signated as "critical", cautions and

warnincs :hall be used as necessary and precede critical steps. This will,

ensure t'_at the instruction is r_eeived prior to actual need. The words

CAUTION a ,i WARNING shall be cer_or_d on +.he pa_e.

[ " i

-, ¢, - - _ i - -
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Safety Criteria for Apo]l ) CSM & Sa',Jr,_ :,-[I Operations

27 January 1966

4.3

b,.4

4.5

4.6

4.7

4.2.1 CAUTION: Used )riot to any o_erntion .that could result in

d_mage to equlplent if not follbwed.

Example: CAUTION

If C1 _-075 gage PGlP- exceed_ 170 PSIG

r_.por'; condltion to test conductor.

4.2.2 WARNING: Used )riot to any op-_ration that eoula result in

i;_.iur2 or death 'o personnel if not followed.

Example: WARNING

IIigh pr(:s::ure gas will now be in

lines 0"4017793 _And GIh-I7798.

The Operations Departme ,_ will l_t responsible for informing the Safety

Office of any simult_m ....s operat_o*_ tc be perfO.rmed _n the same area

as a critical cperati :n.

Emergency shutdown pr,)_

all test procedures.

Applicable KSC and NAA

with or waivers obtaine

operations.

It is the.responribil[,.

sonnel involved in the

warnings contained with

Before each test desi,u,

test engineer will cond

test team members. The

engaged in the operat£o

depending upon the natn

Quallty Assurance, NASA

ofa "talk throu£h" of

area, _nd a dry run of

, !ure._ for all equipment will be ineiu_ed in

;:,fety d:r,,ctives will be referenced and complied

prior to eonmlencing the _est to ensure s;_fe

of th," T,'st Project Engineer to brief all per-

st, _,r:o:" to participation, on all cautions a:uL

th,. :.r'(.edure.

tlpd ',,.:..- t.ical, the respons_b], :.,y-:..,-,..,;(',r

_.'t :_ :::_f,ly review of the ni,cruL[( . .' .).:L;

;,, prezrht t.o include not only l_.r:_t.;v'_,b.ctu:t_i:

a but a]:;n any others that may be reqn[r::d,

",' of the operation (Project Engineer, Safety,

Repr,,sentatives, etc.). The review si:a[[.,consist

• e opcr;Ltlon, a "walk through" inspection of the

.he operation by the personnel involved.

For the General Manai%er

W. S. Ford

Assistant General Mana6er

Florida Facility

-Trl i i ..... i i i |'ii
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LIST OF REFERENCES

The fallowing documents, referenced in the Ground Emergency Provisions. Panel Report, are con-

tained-in the AS - 204 Review Board permanent file:

REFERENCE

13-I The Apollo Crew Abbreviated Checklist SM 2A-03.SC012/CL, dated 23

January 1967.

13-2 The Apollo Operations Handbook, SM 2A-03-SC012, dated 12 November 1966,.
revised 30 November 1966.

13-3 The Apollo Flight Crew Hazardous Egress Procedures Manual, dated 1
November 1966, revised 7 November_1966.

13-4 Operational Checkout Procedure, OCP FO-K-021.S/C012/14, dated 13
December 1966, revised 24 January 1967.

13-5 Launch Vehicle Test Procedure 1.20015-SA 204, dated 18 January 1967,

revised 23 January 1967.

13-6 Space Vehicle Test Procedure 1-41001-204, dated 12 January 1967,
revised 23 January 1967.

13-7 KSC Management Instruction, KMI 1710.1, dated October 4, 1966, defining

KSC Safety Program.

ENCLOSURE 13-_15
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SECURITY OF OPERATIONS

A. TASK ASSIGNMENT

Tile Apollo 204 Review Board established tile Security Of Operations Pimel, 14. The task .assign-

ment by P_mel 14 was prescribed as follows:

This group shMl review existing security practices for adequacy, This includes such things as

access Control. pc,:onnel sign-in requirements, buddy systems, ba_5,kground investigation require-

ments, etc. They shall also make responsible recommend;ltiot_s to tile Board on _hanges tO existing

pra&ices.

B.. PANEL ORGANIZATION

1, MEMBERSHIP

The assigued t:lsk was acconwlishcd by tile follouing members o{ tile Security of Operations Panel'

Mr. Charles I,. Buck{c.v,,]r., Chairm:m, Kennedy Space Center (KSC), NASA

Mr. William,I. 1lortlel', J _,., Kctuledv S|-Jacc Cetltcr (KSC), NASA *

Nit'. Charles A. Buckcl, Xianned Spacecraft Center (MSC), NASA

Mr. Ilow;u'd G. ,Xlzlincs, ll¢;adtlU;U'lcrs, NA,%.\

Mr, S. Drake l"llis, M;trshall S|'J;tcc Flight (:titter (,XlSI'('), NASA

Mr. Robert W. (,,dries. l.cuis Rcsc;u'ch Ucntcr (l.el((:'_, NASA

l,t. (2ol. William 1)ttg:tn, U. S. :Xir l:orcc

2. COGNIZANT BOARD MI.,XIBI:,R:

Colonel Charles F. Strang, .U, S. Air .Force. Board Mcmbcr, was assigned to tnonitor the Security

of Operations Panel.

C. PROCEEDINGS

1. ill rOsponst' to thc-Bo,ud dircctivc of 1.'cl,ru,uy 1, I._67, the Panels' task wns outlined in detail, as

follows:

a. Condttct rcvic.u of p!tysic,iI sccurity |u',lcticcs ,It, Kt, tlncd,'_.' Sp,tcc Ccilter and other appropriate

locations supporting tilt, ini.,,sion. 'l'hls t't'vic',v wtndtt inclut[c, but would tlO! })e limited to, tile

following:

(1_ l.aut_xh (:onlplcx, including Idock{lousc, i)atl. ;mtt u'hitc rt)ollt, access control system before

and duritlg tilt" ,tct-idcllt.

(2) Sign-in [u'occttalres which wcrt' ill cfft't't tilt" i_crsons having access to various critical loca-

tions during tilt" pre.,wcitlcnt tiluc pcl'it_tl.

(3) Escort ['t't{llirCltlcttts th:tt _,,'¢CI'C ill t'flt't't ,It tilt" |.,ttltlt'h t]ottll_iex.

b. Ex,ulline the ¢'fforts of }_,lrtici|_lting N.X,N,\ tn,ul,lgctnent ;tilt{ scvurity organizatiol_ aimed toward

assuring tile intcgi'ity and relialfility of pt'Fst'HIs h.tvillg critic,d, acct'.,_ to key locations prior to and

dltring lilt"mission |_criotl.

2. The Panel prepared it tentative det.filcd schcduh" agenda .tnd cstalflished tuilestoncs for the Security.

Panel's dcliberatitnts ,lnlt activities.

3. 'l'tw Panel act'unullated pertinent luwk._rtulnd data. ,itwh .i,_ gu,trtl orders, ;tcct_.s It,Is, s.unples o|
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badges, back-ground documentation, etc., for use by the P_:nel upon its initial convening.

4. Attend_ J to ne_cssat2,' security administrative dklties in support of the Board and other Panels. These

reviews were conducted duriilg the couf?,c oi" the Pau('l d_libt_,rations, reviews, analyses and interviews

aimed toward detcrtiiiniftg whether a sccurity-rdat('d facto/" _'aused of,c0ntributed to the /Iccident.

5. A concurrent and detailed atxalysis of the goneral security posture pri6r to _ind at the time of the

accident was acc0tnplighcd. The plans for subsequent 0pcratiom arid tests were also re,iiewed.

6. The entire iSanel visittl, d I,aunch Ce'.nplex 34 (LC ',44) area for direct Observation of security posts,

iflcluditig observation of the /.'ightti adjustable level of tlic sctwice stCueturc, white footii, and spacecraft.

7. lnten, iews atxd discussions were c0ndttcted with reprcsetltativ('s of supen'isor$" and opt-r_ttional elements

of the KSC SecUrity Office and unifornwd security (guard) forces to establish:

a. The responsibility for (1) cgtablishing security principl_ and guideline_ and (2) nionitoring im-

pleincntatiotl.

b. The rcsponsibithy for implemctttation of principles and guidelines.

c,.The effectiveness of .the. matmgement, structural, atxd.communicatiom relatiomhips between the

KSC Security Office and thc implemettting organizations.

8. An analysis was conducted of the various principles and guidelines desigtwd to provide.physical

security and pcrsoritwl access control iuvoh'cd in Apollo minions and their implementation by the

tltliformcd sectn'ity f_.wccs.

g. Reviewed ,rod discussed thc KS(.: and ..kit" l,'orct" l?,astcrn Test ILmgc (AFI":I'R) regulations concerning

the "t'ontrolIcd :tt'c;l'" t_t't'st_tltlcl ,tt't't'gs ct_twcpt ,It (_;ll._C t'_t'llllcdv .kit" Force Station...\tmlyzed and. dis-

cussed the Nt_rth .\mr'rio,ill .\vi,ltit_tl. hw. (N.\.\_ illstructiotl conct, rnit_g the "coutrolled area" concept.

l t). Int£'rviewcd the KS(_ Scctu'itv ()frick" rctu'cscnt,tti_c c_mccvtfit_g tilt" conccpt and fum'tion of the access

cot'ttrols provided throttgh i,._c of the A.t, ollo _i,lturll t)per:ltiotls .\rca l'rrmit and the mechanics of

itttplcrtietltitlg the "'ctmtrollctl ,Irt'.l" t'olwt'|_t .It I.t: 34.

1 l. l",cvicwcd sccurit._,: pt_st rctluircluctlt.'_, |_ost ortlcrs, b;ttlgc ,lnd _wct'ss cotltrol sy.,,tcms for the arrival

,trill tltovt'tllcIIt of flight h01rd'_,ut" ,It (.:,lpc l';,elmcdv .rod IK.St:; thc KSC lnt|ltstrial Area location_, the

Astronaut (_ttitr:cts ,Hid. Suiting lto_uta at KS(:, tht" ..\_tzt_tl,ltlt \',Ill; at_d.l.(._ location,_ such as the main

g,ltc, the blt_ckI_ottst,.._:_d v.iritul_, _atuk h'v_.ls tff thc Spatc Vt'hiclc ,It thc i_atl

12. "lhc NASA tt'prcst'tlt,ltivc ill chargt" of the .\stttm,lut S_q_lt (.)tfict' at KS(. / (Astronaut Q itartcrs,

_uitiug RtK_III, t"_.t'.) '_,,l._ itltcrvic_rd t'OtlCCl'llitl_ ,|t't't°_S Ct_llt-t't_l_, COtlttt_[ OI thr .\st t'otlaut _'all; pUl'C[lasc,

h:lndling atltl prt'|mr.ltiotl of ,_stttm,_lat,," food tut_l_ fli._ht_; tWCUl_,ttion,d hr, thh cx,mlination._ o1" Support

t)fficc i_cl_otuwl tc.g slt.titl,_, t't_oks, ,,tt'_,wtls. t'tr.) kitt'hrt_ ,uld ill,ling htcilitirs; alld thr mvt_tigative

i_rogr,ltu ctmct'rtlitag thr Sul_l_ot'f t )ffltt' i_ctsotltlt'l ,|lid tilt' itll'ol'tlh|tit_tl t't'_ultitxg thcrcfrtanl.

114 The l',turl:

a. An,llvzcd tilt" \.\_.\ N.\ \ .\t,_11o I'rt.l,_tmch t l|_rt,tttotr_ I'rot'cdt|rt_ ctutcrrtliug access contrt_l or'

trst ,tlld ',Vtll'k ;l!C,l.'i

h, lt_tcl-vic_vcd tilt" N.\S.\ .\l,_ll_, '-_1| I'_'_t Su|wt-vi,_or rt_llcrt'nitL_ phv_i¢,d '_ccurit_ atld |_er._onncl
.tcc,_._ totltrols ,It I.(" '.11.

c. |tltcr_,'ic_,-cd tilt' N.\.\ |hill h',ldcr., ttlllt't't'l|lttl_ tilt" N.\:\ ._v'_,t¢'ltt (_1' ,Idlttitlislr,ttl_t' acc_ control

tl[ pt'r_tlllllC[ tt_ tilt' _i¢'l"%'ltC Mttl_tltlt' .,q;,wc_l,ttt '_otk ,ltt',t_, tltt'httlitlg the _vltitr l't_llt| ,Hid (.'.o|nlndnd

,_iodulc

d. Rrvie,,_t'd tilt" t:Ollllthltltl .\h_hth' |tlgl't'_._ [".k_lt'_,i I.,'_.l_ tthllllt0llltt'd lit" N.\..\ Itcrmltlnrl.

e. Itltcr_'ic_s..tu,dv_c_. .mti rcvir,,_,,, t'_t_thtt'trtl by lilt" l_,tttrl tit sh, ml,I he tl_tcd th,tt Panel li

IS ,l!.,O ttHtd',tt'lil_g ,Ill tltqttltt lit the, ,u'ra_ trth,, lid lh,'lt

(_) Ill _o-'|lt" t ,|,tf,i ill_lt_, tdtl._l_ t_,_'f" t'_hlHtt IlW tl,tlll,I, till hall Ill_l t %_"rt I,_Cd .t_ t-c,t,_ t'olttt't_l K,|IllI'¢I.
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entry to the spacecraft areas on the fifth, sixth, and seventh adjustable !evels;

(2) No "Off shift" log exists;
(3) The Command Module Ingress/Egress Log in some cases failed to reflect:

(a) the names of all individuals who entered the Command Module,

(b) whettxer 0t not equipment or tools were taken into the Command MOdule;

(c) that all eCtuipment oi" tools were taken c,tt Or otherwise disposed of;

(d) the time individuals it, gressed and, or egressed the Command Module;

(e) the authorization basis for individuals entering the Command Module;

(f) sufficiently legible writing to determine the identity of individuals entering the spacecraft.

14. An analysis was conducted of the investigative program which formed the basis for access to LC 34,.

A similar analysis was conducted of the system in effect at the MissiOn Control Center/H0uston_ An

inquiry was conducted tO verify the clearance and investigative status Of a representative sampling of

all persons who were at selected locations on the Launch Complex, in the Command MOdule, on the

eighth adjustable work level of the service structure, etc., prior to the accident. The Panel analyzed
the benefits which can reaSonably be expected to result from measures suggested in a letter of Decem-

ber 30, 1966, from NASA Office of Manned Space Flight (OMSF) to selected Apollo contractors,

emphasizing the need to be exceedingly selective in the placement of reliable and trustworthy persons
at the launch facility during the critical period immediately prior to launch. The analyses reflected the

degree to which ._ prior standard National Agency Check (NAC) investigation, was a reasonable pre-
caution in controlling unescorted access to the Launch Complex. In most cases, the standard NAC

relifA upon was the one which had been conducted in the processing of the individualYs industrial

security clearance for access to classified information. In these cases, the. results of the NAG were not
furnished to NASA. The last Government-conducted NAG investigation relied upon for access varied

from being current to in excess of ten years old. A sampling of such NAC's on individuals at LC 34

on the day of the accident established that a standard NAC is apparently not designed to include a

check of pertinent files of all appropriate Federal agencies. These agency files contain information, some
of which would be relevant in evaluating individual trnstworthiness and reliability.

15. Reviewed and analyzed the uniformed security' force's General guard orders.

16. Interviewed PAA Security policemen _s'ho performed security post duties at LC 34 to establish the

individual officer's comprehension and understanding, of his responsibilities, and the extent to which

actual performance matched assigned duties. Interviewed supervisory and patrolmen personnel concern,

ing their actions on the day" of the accident.

17. Reviewed discip:inary- action cases concerning uniformed security personnel resulting from minor

instances of nonco_nplianCe with their security post responsibilities at LC 34 in order to establish the

degree of discipline at the Launch Complex.

18. Representatives of the Federal Bureau of Investigation were interviewed concerning their prior in-

vestigations of various types of incidents (thefts, fraud, malicious damage to Government property) at

Cape Kennedy at,d KSC with emphasis on LC 34. "[hey were also interviewed regarding their par-

ticipation in the activities at [,C 34 immediately following the accident.

19. The Panel re_'iewed all statements taken .by the Witness Panel for any items having a security

implication.

20. An analysis was conducted of pertinent incident reports and daily log sheets (prior to a_d at the
time of the accident) maintained by the KS(: Patrol and the PA.\ Security Police

21. Rex, ie**-ed and discussed the NASA Headquarters Apollo Mission Failure Contingency Plan, and the

KSC Apollo /Saturn 1B Failure Investigation Plan.
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22. Discussed appro_t'hes to personnel security im'estigative program to be used in future Apollo missions.

D. FINDING AND DETERMINATIONS

1. FINDING

a. Tile KSC Security office:
(1) Developed Security principles and guidelines, concept for badge, access control systems, and

security post requirements, and furnished them to the uniformed security forces.

(2) Provided technical tlire_tion to the uniformed security forces and published physical and

persofmel security regulations, instructions, and notices.

(3) Developed security procedures for each Apollo mission and issued a security plan setting

forth prelauueh, test, and launch security requirements.

(4) Periodically inspected the uniformed security forces.

(.% Frequently sun'eyed the field and security post operations of the unlfonned security forces.
b. By contract, the uniformed security forces (PAA Security Police at Cape Kennedy, and the KSC

Patrol at Ketmedy Space Center) weri, responsible for the ituplemeutation of ,:'stablisht'd security

pr_uciplt_S and guidclitws,

1) ETERM IN,VI'It)N

The KSC Security Office adcqu,ltely established security principles arid guideliucs and effectively

motfitorcd implemt, ut,ltioil of same, Utfifot'ttied security forces properly itnplcmentcd these principles

aud guidclitws, The KSt: Srcuritv Office. in a timely fashion, effectively etnphasizrd with the uniformed .

security forces, thc import;mcr of tilt' forthcoinitlg .kp_)llo tuaimed tlli_,_lous.

2. FINDING

(liirrefit writteu ordct_ .were in exi,_tctwe for all established security po_ts related to the AS-204

mi_sitm. The ordet_ were [urnished to uniformed security forcc,s ill at timely mantter; The inteiwiews

alld ;m.dysis tff pcrtitwtat records rcvt';tled rio sigtfific,mt itistamccs reflecting a failure by uuifiu'tued

secttrity persoutlel tO coluply with their t_ost orders.

I) I"TI:I_, M ! N.VI'I (_N

Utfifortued siqwrvisory security prt_onm'l wrrc ktmwlrtlgrahlc ctmc,crtiitlg their.responsilfilitics. [.'ni-

fortncd security' voliccnwo undet_tood thrir dutics ,rod |wrforuwd satisfactorily. Oper:ltioual security

reqttirctiwtlts plac?d oll P.\.\ _t'l't ° timcly ,ttttl .tdt'qtmte. Srcuritv post orders _vet'c realistic and adequate.

3. I"iNI_ING

KSt__ Security persotmrl .llid of utfifortm'd srcu'.'ity persotmel wen" assigned to all locations rc_quiring

r,.tfrgtmrding tur.tsures, itwluding l,attuch Vehicle" stage_ and spacet'raft from the time of arrival at KSC
Io time of the accitlciat

IW'I'I'_R.M IN.\T It iN

The uumhcr t,[ KS(_ S.rcuritv in't_otmel aud utfifoi'tuetl sccuritv pcr_mtwl utilited was adt_quate.

4. I:INI)IN_;

Apollo l'rcflight t'lprration._ l'rt_:edurr._ I,.\I'()P_ 0-201, dated October 17. l.qllti, and ,lanuat 3' 24.
19h?. concrtuiug access ¢tmtn_l of tt_t .rod _ork areas, required, that: (l) access controls to s|mcocraft

work areas I)c exercised by the coittractor; (2_ the contractor tuaitttaitl a log tif .ill per.,auinel permitted

dccess duritlg '*off-shift" mm-_ork periods, i'.1_ thr contractor cotltrol (_otllm,Hl,t .Module ingress-egr_s.

and in,tint.fin :i log cotwrruing s,mW.

!)I': I'I'_R M IN.'I l'lt )N

The lli'lwedlli'l_ erit.ihh_hl'll ill thr .%Pill' _iei'r not Gilkmed ill that; 11_, !he eolitr,li'tor f,lili_d to
fll_r¢lte :lill_tillilll" ,It't't'_l_ i'tllllltll'_ till lhe liftll, ,_iMli. ,lllll ,,cV_'lilh tli,wcit'l.l[I Icicl,% (21 ihr Cilllli',li'tOl'.

f,ulrll ill Ilhlilll.llli .Ill "'olf _hifi" log. Iil_ thr (]Oillln.lllil .%li_lulr inl4rl_i-_ el_lC.'kl Io!4 tv,i_ iil,idequatrlv

t
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maintained.

5. FINDING
The investigative progranl, wliich was used as the basis for authorizing iicccsstO LC 34, consisted

of a detcnttination that a National Agency Check (NAC) invcstigiltionhad brcn cO.xducted on each Gov-

ernment or contrttt'torempioye/:. In the ;_bSeliceof a N.&C_ an escort Was rcquired. (Similar provisions

existed at the .Mission Control Center/Houston.)

DETERMINATION

This practice provides inadequate support for the objective of NASA management that great care be

taken to assign reliable a/ld trustworthy persons to perform critical-.l_k_._ring mission periods.

6. FINDING
a. Access to the Astronaut Quarters and the Suiting Room was limited by an access list attached

to the SecUrity Post Orders. to those few people having an official reason to be there, i.e,, astro-

nauts, biomedical people, suit technicians, etc. Compliance with this procedure was enforced by

KSC uniformrd sccurity patrolmen. The Van used to transport the astronauts from their Qu_ters

to tlw Lauuch C.omplcx was inspected, driven, and remained under tlie control of, KSC Security

pt, rsottllt,l ,o,'hell ,lstrott,lut ,lctix'iLv was itwoived. L'niformed security pt,rsolltle| (,scortcd the Van when

,isttoilal.ltS xvcrt" bt,iug traltsporlcd.

b. ['t_e purci_asc, lumdling, aud dciivt,rv of tile astronauts' food (non-flight) served ill their Quarters

is proct,sscd tlu'ough tilt" contractor's routiut" cll,uuxt,ls.
c. ()Blv tilt" rt'stlhs of ,lit N.\(.: ,lt't` ,lv,filable to NASA luallagement ill tltcir cvahtation of tile re-

liability .uld tl'ustx_ t)l.tl'titlt'ss of stti_i_ot't pt, fsolnlt,l ill tile Astronaut Quarters.

l) I:,TLR .X11N.\Tlt _N

The pcrsonut`l acct`ss controls for tilt" Astronaut Quarters, tilt, Suiting Room, aim the Van were

adequate.

lnadcquatt" s,dcguards are provided concerning the purchast,, handling, and delivery of astronauts'

food (uou-fligllt), not_ithsl,luditlg-tile fact tilat it is klloxvli b v l'tt`rsotls coming ill contact with it that

it is to bt` CtlllStllllt`d l/V tilt" ilslronillltS.

N.k.%.\ IIl,l;1Agt'tllellt has insutficit`nt knowledge to t'uliv evaluat(" tilt, rt,liability and trustworthint_s

ot Slli'Jt'Port f_t`rs°t: I_,'t Ill tilt" .\strollilllt Qtl,ll'tt'l'S.

E. SUPPORTING DATA

iz EI:I_R I:,',; ( :i:,s

'l'lw t'ollm_ing is an t,lltllllt`l',itioll Of rt,ft'rt,llct,d lnatcri,lis (wliich art` uot included ;is part-o[_tl_is

rt'port), copies o! _vlllcll IhIVt` hi,i'll sttblllittcd to tilt" Board.

14-1

142

I.t 4

14 .3

l'l,-I_

l.t 7

148

14q

i ! I0

p,ulct l'rcliuliuarv lit,port Numht'r l, l:cbtauwy I, 1967

l',lnt,l lht'liuluh:ri" Rt,p_u't Nuud_cr 2, l:cbruar.v .l, 1967

Stlllllllilry l'aut,| lZt'port, l:cbrttary 9, 1.q67

prt,linliu,lrv i'.tut`l .\nalysis ,%uutul,try Report. Fel_ru.uv Ilk 1967

hutlltlhlry of Pant`l ltltt`_iel_ " Bucklt`y

Slglicd St.ltt`tllCtit - Buckh'.v

Stlllllllary Of |',ltlt'l ]ntt,l "vic_'_' " .Morh_rd

htatclncilt o[ l:hiei' Mt,rrill

(;t`ulini 12 NCctIFIIV lq, ul. t lt'tobt'r 14, ltl(_t,

'_% Lq}| NCt'IIrIIV I'l.ln. ! _jt'Ct'|llll|'l' 14. Itltl !'_

o._4.7



14-11

14-12
14-13

14-14

14-15

14-16

14-17

14-18

14-19

14-20

14-21

14-22

14-2,3

14-24

14-23

14-26

14-27

14-28

1,4-29

1441)
14-31

14-32

14-33

14-34

14-35.

14-36

14-37

14-38

14-39

14-4(1
14-,tl

14-42 .

14.43

14-44

14-45

1.4-46

14-.I,7

14-48
1.4-49

14-511

14-51

14-52

14-53

14-54

14-55

14-56
14.57

14.58

14 5!1

14-60

14-ill

14-fi2

14-[_:1

14 ,_a4

Apollo Launch Opt'rations Committee Meet(tag Minutes, September 20, 1966

Proposed AS-204 Complex 34 Security C,ontrols

Apollo Launch Operations Committee Meeting Minutes, November 1, 1966

Proposed Security Contr01s for Complex 34 for AS-204

summary ot_hiterview - Evans

Summary of Interview - Mat(hews

Sunitna_, of Interview - Tatham
Written Statement - Tatham

Air Force Eastern Test Range Regulation 125-10

Air Fofce Eastern Test Range Regulation 125,15
Summary of Interview - Mofford (No. 2)

Summary of Interview - Homer
KSC Patrol Synopsis of Events
APOP Nuniber 0-201_ October 17, 1966

APOP Number 0-201, january 24, 1967

Sure,tory of Interview - Buckel

Office of Manned Space Flight letter to Apollo Contractors

Summary of Interview - Page
Sunmtary of Interview - Babbitt

Sumnlary of Interview - Curatolo

Sample Pag_ trom Command Xlodule Ingress/Egress Log

Summary of Interview - Furgason

Summary of Interview - Smith

Summary of Interview - TuUy
Sumtnarv of Interview - Graham

Summary of Interview- Friedlander
.':,ecuritv Post Orders -.Ahitude Chamber .

Orders- Astronaut Quarters
()rders - .\stronaut Suit Room

Security Post
Security Post

Security Post Orders
Sccuritv Post t)rdcrs

Security Post Orders

Security Post Orders

Security Post ()rders

Security Post ()rdcrs

Sec" t itv Post ()rders

_,ecuritv Post ()rders

(iota

(_.Ot 11

C,)m

Corn

Corn

(,oln

(:otll

Com

Statement P.X.\ Policeman
Statement P.\.\ Policeman

Statement PA.\ Policeman

,',;tatement I'.\.\ l'oliceman

St,lteluent P.\.\ Policeill,ln

_l,lielllellt P.\.\ Polieetli,iil

St,ltellieilt, PA:\ Policeinan

Sl,ilen_.ent P.\ \ Polieelildil

Statellielll PAA Polieenlail

St;itelilcnl lli.\ Policelll;ill

Statelllellt lli.\ PoliCellllill

SldtelllClit lima l_oliceinan

flex 34 Main Gate
)lex 34 Rear Gate

)lex 34, 1st Floor Blockhouse

)lex 34, Blockhouse Stairwell

flex 34, 4th l.evell"i.U"

_lex 3.t, Roviiig Guard,.4th- llth Adjustable

flex 34, Roviug Guard 27 foot level/Adjustable 3

_lex 34, tlypergolic Area
Allen

Bilbrey
Brewer

Darnell

l)a._.w, l.ane

1 layes, O. B.

llayes. R. E.

.llayes,- R. F. (No. 2)

- t lennigan
. Nichol.;on

Riddle

Smith

Statenient P.\.\ Policenlan - Thoinas

P.\.\ Security Pohce lllotter, .]anuiiry 2."1, ltttl7

PA.\ ,t_Ccllrit) I'alice lllotter l.og, ,]lintiary '--Je_i,19fi7

_¢curity %rction ,'_iiillnl,lrt

_vctlri.r v Pohce / ;ciwr,iI 1'o_! !n_lrliclion_

i

!
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14-65

14-66

14-67

14-68

14-69

14-70

14-71

Memorandum for Record - Disciplinary Actions, February 14, 1967
APOP G-100, November 4, 1966

NAA Implementing instruction 4-4, July 13, 1966
NAA FRT letter (Moore), December 22, 1966

NAA FRT letter (Haight), December 22, 1966

NASA Headquarters Apollo Mission Failure Contingency Plan

KSC Management Instruction 1610.3 ';Personnel Circulation (_ontrol and Identification",
November 10, 1966

Summary of Interview - Turner
Statement - Turner
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BOARD ADMINISTRATIVE PROCEDURES

A. TASK ASSIGNMENT

The Apollo 204 Review Board established the Board Administrative Procedures Panel, Panel 15.

The task assigned for accomplishment by Panel 15 was prescribed as follows:

This group shall establish and document administrative procedures for the Board to use. This

includes activity such as procedures l'or the control Of spacecraft work, logging and filing of ex-

hibits, maintenance of log of Board activities, scheduling Of meetings, preparation of agenda for

Board meetings, arrangements for secretarial services, reproduction of material, etc.

B. PANEL ORGANIZATION

1. MEMBERSHIP

The assigned task was aceompl.ished by the following members of the Board Adn_inistrative Pro.
cedures Panel:

Mr. A. G. Griffin, Jr., Chairman, Kennedy Space Center (KSC), NASA

Mr. G. A. Huffines, Manned Spacecraft .Center (MSC), NASA

Mr. W. D. Moody, Kennedy Space Center (NSC), NASA
Mr. P. C. Reed, North American Aviation, Inc. (NAA), Florida Office

2. COGNIZANT BOARD MEMBER:

Mr. E. Barton Geer, Langley Research Center (LaRC), Board Member, was assigned to monitor
the Board Administrative Procedures Panel.

C. PROCEEDINGS

1 .. APPROACH

To accomplish the basic task of providing Board Administrative Procedures the following approach

was developed:
a. IDENTIFICATION': Specific areas requiring rigid controls, definitive methods, or policy guide-

lines to be controlled by the Review Boardwere identified.

b. ASSIGNMENT: The responsibility for each procedure was assigned to a member of the Panel

who assembled the pertinent information, prepared a draft procedure, coordinated _ith affected
elements, and provided a finished procedure ready for implementation.

c. SUBMISSION: The finished procedure was submitted through the cognizant Board Member

to the Board Chairman for his signature.

d. COORDINATION: Publication and distribution were accomplished through the Administrative

and Secretarial Support_ Office.

e. REVISION: Existing procedures were revised as required through the same steps as outlined
above.

2. SUMMARY OF ACTIVITY

Panel 15 performed the task of providing Board administra'ive procedures and subsequent revisions

as required. In addition, several other tasks were assigned which were performed by the Panel over

and above the work statement. Periodic reports of progress were made to the Review Board through

the Panel Coordination Comnlittee and the cognizant Board member. Panel activities are discussed

in the following paragraphs.
a. Twenty-five (25) Board administrative procedures were issued to cover all phases of the Review

Board's activities. They were developed and processed in accordance with the planned approach

discussed in paragraph 1 above. Periodic lists of the procedure titles and the current revision status

were issued and distributed. Board administrative procedures are contained in Enclosure 15.1.

b. The Administrative and Secretarial Support Office was established by Panel 15 in accordance

D-1 $-3



with Administrative Procedure 4. This support was provided on a two-shift, 7-day per week basis,

unless otherwise required, with some third shift support. The support included secretarial services,

arrangements for office space, furniture, office supplies, reproduction and graphics, mail service,
and messenger service.

c. The Photographic Data Control Center was established by Panel 15. Included were the devel-
6pment oi" a grid system to correlate photograptas with spacecraft area, the handling and dis-

tribution of photographs, and dae maintenance of a film library. The latter two areas were obv-

ered by Administrative Procedure 8. The negative and a print of all ph6tographs are included in
the Board's General File, The total grid plan uses the North American Aviation top assembly

drawing V14_000003 as a spacecraft base for developing the grid system. A set of photograph
books are provided for each major grid area of the spacecraft Command Module and the Service

Module. The appropriate individual spacecraft area grid plan is provided in the front section of

each photograph book. Following is a breakdown, of. the major spacect'aft areas which have been
gridded and book sets provided.

(1) For the Command Module interior:

(a) Left Hand Equipment .Bay

(b) Lower Equipment Bay

(c) Right Hand Equipment Bay
(d) Couches
(e) .M't Bulkhead (Floor)

(f) Upper Bulkhead (At head of couches)

(g) Main Display Console
(2) For the Command Module exterior:

(a)Aft Girth Ring Area (Frames I through 24)

(b) Top Deck
(3) For the Service ,Module interior:

Sectors 1 through 4

(4) For the Service .Module exterior:

(a) Top Deck

(b) Reaction Control System Quad Panels

(c) Aft Area (Service Propulsion System Engine)

(5) It was the policy that when any particular functional unit was removed from the space-
craft for further stud}" a separate photograph book was established on that particular unit if war-

ranted by the number of ,-additional photographs. Following is a list of removed units for which
separate, photograph books have been established.

(a) Batteries

(b) Cobra Cables and Octopus Cable
(c) CO2 Absorbers

(d) Inverters.

(e) Enviromnental Control L'nit

(f) Engines (Command .Module) (Pitch, Roll, Yaw)

(g/ Control Panels (Oxygen, Water)
(h) Controllers (Rotational ;tnd Tra,lslational)

(i) Floodlights

(j) I latchc_

(6) Additional books on special subjects are as follows:

(a) Lab Tests (Non-metallic Materials and Flammability)
(b) Special Tests (Suits-Static Dischargc'l

(c) Crew Mobility Test ill Mockup 2
(d) l leat Shields Rernov lls

(e) Spacecraft 1112 Movement to Pyrotedmic Installation Building
(7) Other b_ks available for reference include:

(a) .Spacecraft Ol 2 before fire

(b_ Spacecraft 014 interior

T
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(c) Mockups (NO. 2 and Non,metallic Materials)

(d) Set of documentary photograph books
(8) A major part of the functional arrangement of the library reference and control system is

based on the proper identification of .each photograph. Each photograph is captioned on the re-
verse side and includes the negative number, date and time picture was made, any applicable

Spacecraft Test Preparation Sheet Number, and a .brief subject description. All photographs are

identified as Apollo 204 Review Board Material.
(9) The two key parts of the captions are the negative number and subject description.

(a) The negative number allows all negatives and one set oi prints to be filed numeri-

cally by the roll and frame number included as the last two parts of the three part negative

number. All negative frame numbers are accounted for, including blank frames.

(b) The subject description allows one set of photographs to be inserted in the approp-

riate photograph books through use of the spacecraft area grid plan. Within any particular

subject area of a photograph book the photos are arranged in order of date and time. This

allows review of subject configuration at any time since January 27, 1967.

(10) Some photograph captions include the word "Stereo." This indicated that a stereo slide
is available for review. All stereo slides .are arranged numerically by .t3egative roll. number and

frame number in identified storage trays.
(11) The original reel and any prints of required motion picturesare arranged in file by sub-

ject description. Most of the motion pictures were for documentary purposes.
(12) For control purposes a log book for the Review Board and each Panel was maintained

to provide records of all photographs distributed from the library. Each log book includes the

photograph negative number, the number of prints, the data and name of the person receiving

the photographs for the Review Board or Panel.
d. Panel 15 processed letters, telegrams, and telephone messages offering assistance, recommen-
dations, and comments relative to the Apollo 204 accident. All such correspondence was logged

in a master log, and the author's name was placed in an alphabetical file. Material received was
reviewed, and, where appropriate, copies were forwarded to other Panels and Board Members

for such consideration as they might require. Replies were prepared for the signature of the Board

Chairman to all correspondence which had not been previously acknowledgedor-which required

an additional acknowledgement. The log and file of all correspondence processed are included in

the Board's General File.

e. Support was provided to the Review Board by periodically issuing approved schedules of work
being performed as a part of the Review Board investigation. Information was collected, coor-

dinated, displayed, and, after .approval, published for distribution.
f. The Audio Magnetic Tape Libra,' was established by Panel 15 in accordance with Adminis-

trative Procedure 22. It provided control of t4-inch voice transmission tape recordings relative to

Spacecraft 012 during the Space Vehicle Plugs-Out Integrated Test January 27, 1967. A storage and

playback capability in a centralized area was also established. At the conclusion of Board use, these

tapes were filed with other reference data relative to the Apollo o04 investigation.
g. Numerous memoranda and telephone calls were provided by Panel 15 to clarify or interpret
Review Board administrative matters where required.

D. FINDINGS AND DETERMINATIONS

Not applicable.

Enclosure

15-1

E. SUPPORTING DATA

Board Administrative Procedures
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APOLLO 204 REVIEW BOARD

ADMINISTRATIVE PROCEDURES

No. 1A

No. 2A

No. 3B

No. 4A

No. 5C

No. 6.

No. 7A

No. 8

No. 9

No. 10A

No. 11

No. 12

No. 13A

No. 14

No. 15

No. 16

No. 17

No. 18C

Access to the Review Board Meeting Room

AcceSs to. Complex 34.

ACcess COntrol to Pyrotechnic Installation, Building

Apollo 204 Review Board Secretariat _ Administrative Support

Material testing in support of Apollo 204 Review

Establishment of the Advisory/Group to the Apollo 204 Review Board

Handling of Sensitive Material under the jurisdiction of the Apollo 204 Review Board

Photo Support Service for the Apollo 204 Review Board

Transcribing Apollo 204 Review Board Proceedings

Control of Data and Documents

Categorization and Control of AS 204 Material Required to Support the AS 204 Review
Board

Access to Apollo 204 Review Board Office

Preparation of Apollo 204 Review Board Meeting Agenda

Access to Spacecraft 012

Official File for Apollo 204 Review Board

Coordination Policy for Interviewing _'itnesses

Response to Offers of Assistance or Recommendation

Use and Control of Task Preparation Sheets (TPS)

No. 19A

No. 20A

No. 21

Establishment of the Panel Coordination Committee

Establishlnent of Apollo 204 Review Board Panels

Access Control to Service Module Disassembly Area

ENCLOSURE 15,1
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No. 22

No. 23

No. 24

No. 25

Control of Audio Magnetic Tapes

Disposition and Storage of Physical Evidence

Environmental Control System

(ECS) Inw,stigation

Continuation of Testing in

Support of Apollo 20.t Review
after recess of. Board

• t

• I

i

//S," A. G. Griffin, Jr.

Chairman, Task Panel No. 15 t
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APOLLO 204 REVIEW BOARD

FEBRUARY 4, 1967

Administrative Procedure Number 1, Revision A

T:.TLE: Access to the Review Board Meeting Room

SCOPE: This procedure covers access to the Mission Briefing Room, MSO Building, KSC, which
is herein designated the Apollo 204 Review Board Meeting Room for the period of time

that the Board shall requite its use.

POLICY: 1. Access to the Review Board Meeting Room sha!!_b_ !!m!!e_d. t° the following l_er-

sonnel:.

a. Board members (see attached list).

b. Advisory Group members (per access list).

c. Designated key personnel (per access 1is.I).

d. Security, communications, and adminis.trative personnel.

e. Other personnel summonedor approved b-_ ,tesignated individuals (designating

officials noted.by asterisk on acceSS list).

2. Access _'ill be controlled on a full time basis (24 hours per day3 by a security

monitor.

3. A log of all personnel not on the access list that are permitted entry will be main-

tained by the security monitor.

PROCEDt_,ES: 1. Personnel will enter and leaw" the .Meeting Room via the main door on the north-

south hallway just cast of the cafeteria.

2. Personnel will clear through the security monitor priorto entering the inner

.Meeting Room dool.

a. Personnel on the acces_ list will be issued an Apollo 204 Review

Board badge _ith green stripes aud may enter and leave the Meeting Room as re-

quired. Acquired visitors _'ill be is_qued a temporary badge with yellow stripes

and will be loggod in and out at the security desk..

b. Personnel providing security, communications, and administrative support will

be issued a temporary Apollo 20,t Review Board badge with yellow stripes and will

be logged in and out at the security desk.

:_. The access list _'ill he changed only by Mr. E. B. Geer ot hi_ designated

ropxesentatives.

S 1)t. Floyd Thompson. Chairman

Apollo 204 Review Board
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APOLLO 204 REVIEW BOARD

FEBRUARY 2, 1967

Adminigtrative Pnx'edure Number '2, Re_igiou A

TITLE: Access to Conlph'x ,%t

SCOPE: _ This procedure covers access to certain Conlplex ,_.t arOa,_ f,_i the period of time re -

quired by the Apollo 21"1-tReview Boal:d.

POI.ICY: Acce,qs to the Service Structure, Umbilical Torn'r, .M.CS Re.m,. aM pad areas adjacent

to tile structure will bt, corm:oiled by Sl_'cial security prot edute,',,.

I'ROCEDURES ..\NIl RESP(1NSIBII.ITIF..";:

1, "llle service S;tlUCtUre, umbilical tower, .,XGCS rtxml anti pad areas adjacent to. the

structure will be subject to a spet ial setttrit', control as delineated ill tile paragraphs

below. At:ce.,,s to these areas will be ,_ubject to the apploval o[ the test ,qlpervisot'

who. through N:\Sk SeCUl it}, _xill ptox ide instrltclitms to the security guards concern-

ing logging prtx'edures and e,,cort requirell,ents I:.lltry itlto ,ut'as other thatl tile space -

t'l'a[l levels of tilt' ,";el"s,ice _;lluclule will be provided to those N:\bA and contractor per-

sonnel who have a need justified through chaunt'Is to tile test supervisor.

Access to service structure h, vels A-5. X-t;..'_,-7, alld A- 8 will be authorized only

by ,t BeaM Member. a P.anel.Ch,lirnlan. R. :X, Petrone, t,, C. Donnelly. ot (;. F. Page.

.:kiLVxx'ot'k on or l_hotograph "; of lilt +spacecraft nlust I'll' attthori_'ed bva Board Member or

a Panel ('hairman.

I. Respmlsibllities of BeaM Members and Panel Chairnlen: :Xuthorize. iu mitillg,

at'te.",s to tilt' spatecrafi areas of tilt' .,.;elvite Stlttttltre for plnpost" of photograpliin._ the

spat'el rait, or perlornlin.R ally _,olk on lilt' -;pacetra|'t.

a. ..Xulhorizc ,itt'es.',; to tilt" S';l_att't't,t[t are,l.,;; o|' tile service Nttut'ture for the pllrpose

ot pht+togr,lphv ot work otllv ,l|tt, r tcvi,'_xine, x_.liilen ,lulhoriz:ltiou si,_ned bv a Board

Member.

tl. :\uthotitt' act t,-ts to tilt' .,.;p,lcet taft areas of tilt' service .,-;tlltt'ture for llornlal main -

tellante el saft'D,' t'llllt'tit_tl"l ext'ept tt_f u, otk of this II,ltlllt' Oil tilt.' spacecraft or ll._

(;Sit.

t'. Authorllt" at,'e_,:-, tt_ lilt' otht'r pOillt_lts el lilt' tomph'\ ulldt'l special .,;;e¢llrlty Cell-

trois for _ tl'k o[ all t,_senllal nlllite.

d. Pl:mide tilt" uecess,lrv lnstrllCtton-_ to the ._ecurtt', guards so that. all pt'rsolulel

,Idtllittt'd ,lit' prol,elb, h_g._t'tI.

t'. \laultain.'.t it dt'l,lih'd log of all' cotuph'x .it t t_, itie_; and lu'rsonuel tllovelllent_ within

tilt" ale,I '_ nil(It 1%lJt't hll _t't tltlt',: t'¢_lllroi.

[. l_llel'+ personnt'l ,,'_'ho h,l',,t' a ilet'd and aulhtlrilallOll to filter tilt" restricted area._

,IS to ha/all|S, rt',qtictions and pt'l,.qlllal tOlldtlt I.

8
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't. Respor, sibilities o[ NA:X Pad l.eadt'r:

Maintains a control poMtion on platform A- 8 of tht' _crvicc structure fix the purpose

Of coordination of all activities on platforms A- 5, A -6, A-7, and A-8 of the _,ervice

structure. Also, he _ill maintain a log of these activities, tie is advised by the Test

Supervi,qot as to the mission el all _.isitorg to these platform,_

h. Re.qponMbiliticg el .NA._A Security and pA."i Security:

a. NASA Security i,4 providt" a Security Specialigt to _erve as an escort for photo-

graphefs attd other vi,qitors to serve as tequiwd, knothef s0curity Specialist is

provided to cooi'dinate overall security matt('rs.

b. PAA will' htrni-_h ._evell (7"1 patrolenlen to he ._tationed as follows:

,'i. E. Barricade

Post I _'est Barricade

Post 2 East Barricade

Post 3 :kGC._ Room
Post ,t

Pad Roving Patrol

S. E. Base Leg

Platform A- 8

PAA will also furnish one patrol supervisor to in._pect all posts and coordinate

required changes to procedures.

Dr. Flo_'d 1.. Thompson

Ch a renan

.,Xp_llo 20 ! Review Board

O.l_-ll
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APOLLO 204 REVIEW BOARD

FEBRUARY 6, 1967

Administrative Procedure No. 3. Revision A

TITL E: Aece._s Control to Pyrotechnic Installation Building

SCOPE: This procedure covers accegs control to the bonded area and R, ,.q l_i of the Pyrotech.

nic Installation Building, herein after abbreviated P1B. for spac_ cratt work during the

period of time- reqnired by the Apollo 204 Review Board.

POLICY: 1. Access to the PIB bonded area shall be limited to tile h_ll0_ing personnel:

a. Members <)t"Task Panel No..t, Disassembly Panel (per acces.- list's.

b. BOard .Members and designated key personnel (per access list).

c. Other personnel requested attd approved by designated individuals (designating

officials noted by asterisk on access list).

'2..,kcces._ to tile .PIB bonded area will be controlled on a full tilllt, basis (24 honrs per

day) by a security monitor.

_. A log of all personnel not on the access list that are permitted entry into the PIB

bonded area t,,'ill be maintained by the security monitor.

4...'*,cct,ss to "IB Room No. 106 shall be limited to the [ollowiltg personnel:

a. Dr. G. Kelly

b. Other personnel requested and approved by Dr. G. Kelly.

5. Access to PIB Roonl No. 106 will be controlled at all times by Dr. G. Kelly _'ho is

sole custodian of the key. Full time security ntoni.tol; ig provided.

PROCEDI_RES: 1. l?ersonnel will clear through tile security montto| prior m entering the PIB bonded

area.

a. l_¢rsolnlt'l on the act'egg li_t will be issued a serialized PlB badge with

hh|t' slripes and may enter and leave the PIB bonded area as required.

b. Other personnel.requested and approved b3 the agteriskcd individuals on the

li_t _,_'ill be issued a temporary serialized PIB badge _vith black stripes

dnd will be logged in and out by the security moilitor. Sudl personnel will be .

esc{_rted except for Goverllment and .North :Xmeritan :'kviatiotl pc_rsonnel.

'2. Persotmei _ill enter and leave tile PlB honded area _ ia tilt, ot|tstde door of re,am 102_

(Nt'e ,tttattlt'd sketch). All other doors to the lamded area will be maintained in a locked

t'onditlon ex(-ep! ,Is required for cquipmcnt handling tt_veted In paragraph 3.

3. l:qulpment _ill be moved in and out tff the PIB nmler tile I'OIIIIO} Of personnel nil th,

hst ,t la the t_lttipmt'nt tlo-t_ and iotated iu.',itle the PIB bonded area.

• b

it •
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4, Personnel will not b_ permitted to enter PIB Room NO. 10fi except in the presence

of and with the expresg permission of Dr. G. Kelly.

5. Changes to the attached access list can be made only by Mr. E. B. Geer or his

designated representative.

Attachments: .Sketch of PIB

/S/ Dr. Floyd [. Thompson

Chairman

Apollo 204 Review Board

D-15-15



co

°.9.

=o
o

o

o.,..

_IT
e_
I,,-
Z
us

l'llf l'l'f I f[l r" | - I 111 1 ii

_ LJ _,

- ,

LIJ 0

< _z_

S_ L ®

r _ , i _'_uaO

ii 1 ii_ j_ i -- i I

, I

I_ i

°I '_?

t

1

D-15:16



APOLLO204REVIEWBOARD
MARCH8, 1967

Administrative Procedure No. 4, Revision A.

TITLE : . Apollo 204 Review Board Secretarial and Administrative Support

SCOPE: This procedure covers the arrangements for providing secret/trial and administrative
support for the Apollo 204 Review Board and task panels.

POLICY: Secretarial support will be provided on a two-shift, sixteen hour per day basis (0800 to

to midnight)near the Ap611o 004 Review Board Meeting Room. (This support will be

decreased to a one shift basis (0800 to 16_0) when the workload is consistent with this
period.)

PROCEDURES: 1. Apollo 204 Review Board ,Members and members of the Board Advisory. Group

will request secretarial and administrative support at Room No. 1805, MSO

Building, telephone 867-5628./5611.

2. Requests will be triade to Mr. Dave Allen, the Administrative Officer in control of

administrative and secretarial support, and in his absence, his designated representative.
Tile requests will consist of notes, drafts, special instructions, tapes, letters and.

reports. Stenographic and dictograph capability will also be provided.

3. The administrative officer will provide an estimate regarding completion time and will

make whatever reasonable adjustments are necessary to meet deadlines.

4. The administrative officer will notify the requester upon completion of the work.

5. Other services that will be made available include arrangements for office space,

furniture, office supplies, telephones, reproduction, graphic, mail and messenger
services.

/S/ Dr. Floyd L. Thompson
Chairman

Apollo 20t Review Board

D-15.17



APOLLO204REVIEW BOARD

MARCH 3, 1967

Administrative Procedure No. 5, Revision C

TITLE:

SCOP E:

POLICY:

Testing in Support of Apollo 204 Review

This procedure is applicable to all elements of the AS-204 Review Board which require

testing and/or analysis of sub-systems, components, and sample materials removed from

Spacecraft 012 in support of the &S.204 investigation. This procedure applies to Apollo
204 material and components leaving the KSC area and testing which is required on-site.

This procedure applies to Category A and B material as defined in Administrative Pro.

cedure No. 11.

1. Task panel chairmen are responsible for initiating requests for testing required in

their areas. The requests will be submitted in accordance with procedures as outlined

in the procedure section below.

2. All proposed Spacecraft 012 hardware testing will be approved by the Apollo 204

Board Chairman. The Apollo 204 Review Board Chairman will decide on a case by case

basis if a S/C 012 hardware test is to be performed at other sites such as a vendor plant,

on-site at KSC, or both.

3. Wherever possible, two independent agencies will be required to perform anal)sis on

sample materials. Whenever the quantity of material :is insufficient to allow two tests,

a single test may be conducted at KSC provided the test is witnessed by a representative

of an independent agency. Examples of independent agencies available are:

a. U. S. Bureau of Mines

b. Air Force Materials Laboratory,

Wright-Patterson Air Force Base

c. NASA facilities other than Kennedy Space Center

4. Examples of sample materials _'hich may require independent testing and/or analysis

are.protective equipment, fuel, lubricants, metals, non-metals, electrical components,

fabrics, and gases.

PROCEDURF: Apollo 20.t material procedure is shown in Attachment 1.

t In

i i
i i,

' i

_r_

,!

,! f,

,/S_ / Dr. Floyd L. Thompson

Chairman

..\polio 2(I l Review Board
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TESTING IH SUPPORT OF APOLLO 204 REVIEW

ATTACHMENT 1

MARCH 2, 1967

PROCEDURE: 1. This procedure establishes the S,/C 012 Equipment Scteening Committee and delin-
eates the Committee's authority. This procedure also establishes the system to be

utilized in acquiring Board approval for the testing and ,utalysis of all S/C 012 Category

AgcB equipment for both off-site and KSC testing.

2. Tile Screening Committee shall consist of the following personnel:

T. Sasseen Chairman (KSC)

D.. Mayhew (MSC)

D, Levine (NAA)

3. The committee is responsible for reviewing equipment removed from S/C 012 in the.

sub-system areas as listed in Appendix A and classifying such equipment as category
A or B as defined in AS °04 Adntinistrative Procedure' No. I 1. For the p.urpose of this

procedure, equipment which has evidence of external damage and could be the cause of

the fire is specified as category A. Equipment which has evidence of minor fire damage

and obviously does not appear to be the fire origin is specified as category B.

4. The result of this screening activity will be the preparation of an equipment screen-

ing authorization form (appendix B)and a Material Release Record (MRR)by the appro-
priate subsystems engineer (as listed in appendix A] for committee approval. The MRg's
will be submitted to the Review Board for ratification on a periodic basis.

5. That equipment classified as Category B shall be sent to bonded storage after.

external photographs have been taken.

6, That equipment classified as Category A shall be subjectt'd to the follo_'ing actions:

a. colored photos of burned or damaged area

b. X-ray penetration of damaged area

c. removal of external appendage if it will permit bettt'r visual examination

d. recommend return of eqnipment to manttfacturer by submittal of an .Apollo Space-

craft Hardware Utilization Request (ASHUR)

7. It should be emphasized that all hardware that has tdentified data glitches front the
OCP 0021 shall be fully investigated, ht addition, items of equipment that had pertinent

open discrepant items shall also require full investigation.

8. All hatdware will remain tn the bonded steerage at the Pyrotechnic htstallation Bldg.

(PIB) unless specific instructions have been provided by an approved Apollo Spacecraft

ilardware Utilization Request (ASItUR) attthorizing off site testing for harden'ate being

returned to the prime contractor, subcontractor, vendor, or other test agency. Testing

accomplished on site (KSC_ _'ill continue to utilite a "I'P._ in accordance with Adminis-
trative Proced0re Nllnlber ! g.
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9. An ASHUR may be initiated by an Apollo 204 Panel Member but must have concur-

rency by the cognizant NAA g: NASA Subsystems engineer and must be approved by the

Chairman of Panel 18 or hi_ designated representative. Final approval by the Apollo

204 Review. Board is requited.

10. The ASHUR shall specify test requirements necessary to thoroughly analyze the
system or component under investigation. The preparation of the test procedure shall .

be the responsibility of the prime contractOr, Subcontractor, Or vendor in conjunction

with the NASA and NAA subsystem engineer. All test procedure_ shall require an

acceptance test, as was originally performed, to be conducted. Government and NAA

inspectors are required to witness all testing of category A equipment at the vendor fa-

cility with an agent of the Board who is designated to SuperviSe and witness all off-site

testing. If the acceptance testing result_s show 11ochange fronl previously recorded data,
all testing will be discontinued, the data package updated, tile results documented.on

the ASHUR answer sheet and the hardware, with all paperwork, returned to bonded

storage at KSC.

11. In the event an anomaly is discovered, a.failure analysis shall be conducted to

determine exact cause of anomaly and positively explain that it is a result of fire

rather than cause. In accomplishing this:

a. Justify, if possible, continuation of the acceptance t.esting;

b. If the acceptance testing cannot be continued, satisfy requirement to (1) stop

and test and (2) return, with the properly updated documentatien, to bonded storage
at KSC.

If, during the process of investigation, the test procedure requires n|odification, the

NASA and NAA subsystems engineers jointly have the attthority to change this procedure

provided the test requirements, as specified on the ASItUR, are still maintainc.t. Any

test or procedural change _hich alters the ASIIUR test requirements must be submitted,

by a revision to the original .kS|iUR, to the Apollo 204 Board for approval.

12. After completion of requested tests, test reports, as follows, are to be prepared by

the test agency and signed by that agency, the cognizant NAA sub_,ystem engineer and
the NASA ntonitor:

a. One'report is to cover test and inspection findings associated with the origin

and propagation of the fire, the physical and fmtctioilal condittou of the equipment,

and any unusual conditi_,n whit'h may relate to one of the anomalies, discovered on
S 'C 012. Twenty (21_) copies plus the original of this repor_ are to be translmtted

to the Apollo 20-t Reviews Board by the.NASA monitor within ten (10) days after the
item ts reteived by the supplier, subc-_ntractor or independent test agen_'y.

b. rhe second report i_ to cover other finding.', such as design, quality attd fire

survivability it|formation. Two copies _[ this report are to be sent to each

cognizant NASA and N.\.k _ub._y.,,tem Engineer and three t'opi_.s art, to be sent to the
Panel 9 Chairman. The original will be sent to the Panel 17 Chairman.

. !
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13. ReSponsibilities:

a. Originator

(1) Based on an approved MRR, complete ASHUR form in accordance with
Appendix C.

(2) Obtain signatures of the appropriate NASA and NAA subsystems engineers.

(S) Forward to Panel 18 for approval.

b. Panel 18

(1) Approve or disapprove each ASHUR

(2) Submit ASHUR to the Apollo 204 Review Board via the Panel Coordinating
Committee for approval.

(3) Maintain the Master file, status, and assure implementation of the require-
ments a_ specified on the ASHUR.

(4) Forward Board approved ASHUR to the Action Control Centerfor transmittal
to the prime contractor, subcontractor, or vendor.

(5) Receive appropriate test data, reports, and related documentation and make

available to the Apollo 204 Review Board as required.

c. Action Control Center

(I) Assure that the business and contractual interfacesbetween the goyernment,
prime contractor, subcontractor, and _endor are compatible.

(2) Assume responsibilit.y for shipment logistics.

(3) Supervise the packaging.

(4) Assure, in conjunction with the Apollo 204 Board and Panel 18, that the cou,

riers accompany the shipment in accordance with Appendix G.

(5) Assure that an AStlUR accompanies the hardware.

(6) Assure that a DD 1149 is executed.

(7) ASsure that test data, reports (Appendix D) and related documentation is
submitted to Panel 18 in a timely manner.

(8) A log will be maintained for documenting each item shipped and for provid.
ing evidence that the shipped component was received by the supplier.

d. Couriers

(See Appendix G)
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(1)

(2)

(s)

(4)

Subsystems Engineers

Approve/disapproye all ASHUR's under his cognizance.

P,eviews his hardware and screen into Category A or B.

Proposes and submits MRR to Screening Committee for approval.

Maintain status of all activities concerning hardware authorized for testing.

14. Special attention to careful handling of all S/C 012 parts will be provided in the

following manner:

a. Parts will not be moved from one area to another within KSC without being

accompani.ed by a NAA or NASA courier.

b. A parts tag will be attached to each component and the reverse side of the tag
will be stamped, "Apollo 204 Review Board Material." Each component will be

"D" stampe.d.

c. NAA/NASA Quality personnel will witness all packaging operations to insure

good packaging and handling practices. Where special attention to packaging is

required, NAA Engineering will be requested to provide special instructions.

d. Prior to shipping, each package or container will be sealed and stamped by

both NAA and NASA Inspection with words "NOT TO BE OPENED WITHOUT

CONTKACTOR AND GOVERNMENT AGENCY INSPECTION WITNESS." All

material shall also be accompanied by a representative (witness) appointed by

the Board unless otherwise specified by the Board. A NAA or ACED or NASA

Quality Control courier may be assigned to accompany each shipment to its des.

tination.

e. The Local Government Inspection Agency shall provide continuous (24 hour)

inspection coverage while the hardware is being tested and/or analyzed..

f. Prior to shipping, NAA and NASA will notify the appropriate contractor and

government agency Qualify Assurance representative at the destination of antici-

pated arrival of the parts_

g. Each shipment will contain a copy of the updated acceptance Data Package,

ASHUR, and DD-1149 (shipping document). The courier accompanying the parts
will hand-carry a copy of the DD-1149 for signature by the delegated contractor's

representative upon receipt of the component.

h. The properly negotiated DD,1149 master will be returned to the MSC Action

center by the courier.

i. Whenever possible, NASA aircraft or commercial aircraft will be chartered
or reserved for shipment of these items to assure expeditious and safe handling.
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Steering
Communication

Instrumentation

Guidance & Navigation

Stabilization _k Control

Environmental Control

Electrical Power System.

Controls $_ Displays

Sequential
Reaction Control System
Structures & Mechanical

(Incl. LES)
Secondary Propulsion System

Earth Landing

Crew Equipment

Experiments
Pyrotechnics
SLA/Service Module

(Panel 21)

SUBSYSTEM ENGINEERS •

APPENDIX A

MSC

D. Mayhew
L. Luse

F. Rotrammel

R. Gardner

R. Burr

F. Samonski

R. _lunford

C. Creech .

D. Grimm

G. Johnson
R. Taueber

P. Glynn

N. Townsend,

R. West
F. McAllister

C. Vaughn

W. Simmons

W. Petynia

KSC

T. Sasseen

T. BrOughton

W. Glusing

J. Tadich

J. Stilley
R. Hunnings

M. Guidry
NONE

M. Guidry
R. Butterworth

H. Shoaf

R. Butterworth

tt. Shoal

J. Thomas.

J. Thomas
E. Timmons
D. Carothers

NAA

D. Levine

G. Covington, III

G. Covington, III
ACED

C. Conrad

M. Stelzreide

L. Updegraff
C. Fischer

R. Hartley

J. Montgomery
P. Hanifin

D. Levine

R. Hartley

J. Montgomery

G. Covington, III
R. ltartley

B. Haight
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APPENDIX C

INSTRUCT|ONS FOR PREPARATION OF ASHUR

A. ASHUR (HSC FORPt II/_

Numbers correspond to the numbers shown on each block.

l. Soacecraf_ Number. Insert the spacecraft number to which the r_quest
applies (i.eo,. C$H. 012 or. 0t4).

2. System's) Affected, Indicate the spacecraft system(s) affected.

3, ASHUR Number. Identification number of the ASHUR will be Filled in by Panel 18.

The ASHUR shall be identlfled by a Series of numbers which reflect space, raft number.

Those ASHUR's initiated on Spacecraft 012, Hission 204 shall be numbered consecutively
From 012500 to 012999 or Spacecraft 014, ;.e.,.01_500 to 014999.

4. Puroo_e. Specify the purpose of the ASHUR, i.e., one of the following:

a, To investigate a suspect ahomaly or malfunction.

b. To insure that function or operation of the system or component was
adequate for the mission.

c, To initiate a test and/or analysis of a system or component in support.of
Apollo 204 Review Board investigation.

d, Other - specify,

5. Justi_ficatlon. This Spacewill be utilized for the concurrency, by signature,

of the NASA Subsystem Engineer, the NAA-Subsystem Engineer, and Panel #18.

6. O_scrlotioq, The initiator of the ASHUR shall descrlbe the test requirements,
inspection, analysis, and disposition in detail. SuffiCient detail should be indicated

to convey exactly what is -equired. The description shall Include, but not be limited
to, the following, where applicable:

a.

b.

C.

d.

e.

f.

g.

h.

requ ire'd).

Spec.iFy conditions.

Instrumentation requirements, including both spacecraft and GSE.

Environmenta} requirements.

Type or types of data required, i.O., magnetic tapes, Strip charts, etC.

Input p_rameter_ to be varied and to what degree.

Parameters to be measured.

Specify time reference IF applicable.

Events to be simulated.

Special test procedures or instructions (or supplemental instructions as
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7. To Be Accomolished By. Indicate which contractor or spccial cacility is to

accomplish this test. Indicate where the test is to bb accomplished or the d:sposltlon

location. If a failure analysis is to be conducted, indicate where this is to be

accomplished, If it is a lOcation other than those listed SpecifiCally, ch6Ek "Other"

block and indicate by name on llne provided to the right. It is recognized that some
facilities are better equlpped for disassembly and/or failure analysis than others.

Each case must be assessed as it occurs &s to where the analysis will be performed and
the recommendations must be based on a thorough assessment of the best possible combina-
tlon Of disassembly and analysis capabilities. The spacecraft contractor and the vendor

of the failed Con)ponent Should be consulted prior to determlnlng the locations for the

various phases of failure analysis. REgardless of where each phase of the failure

analysis is performed, it is required that NASA, contractor, and the vehdor be
represented.

8. Name of the individual assigned as the point of contact at the facility where
the work is conducted. J. C. Campbell, PIB, ext. 3515, 3779; will be MSC/K$C contact.

9. 0isposition of hardware after requested action has been completed.

IO. Reauested _y. 'nsert signature of individual preparing the ASHUR and panel

number.

11. Not app!icable for purposes of this procedure.

12. or 13..Signature of KSC/MSC action control authority is required.

14. Tree of Action. Check the block which describes the type of action requested,

There will be only one block checked for each ASHUR initiated. The testing block
Should have "Project X" typed by it.

15. Sheet _ of . Indicate the sheet number and total number of sheets.

B. _,SHUR Continuation Shee_ (M$C For., 114_)

Numbers correspond to numbers shown on sample continuation sheet.

I. $oacecraf_ _mb_r " same-as paragraph A.I.

2. SyStem(s) Affected - same as paragraph A.2.

3. ASHUR Number = same as paragraph A.3.

_, NAA TPS Number - Aopropriate NAA TPS number(s) assigned to hardware designated,

if appropriate.

5. Not applicable.

6. Photoaraoh Numbqr - Applicable NASA photograph numbers, if known.

7. 0escriotion ° Continuation of information detailed in the description of the

ASHUR, MSC Form llha, if required (see paragraph A.6.). In addition, the ASHUR continue-

tion sheet shall be used to document the summary results of the tests, inspeCtlon, or
analysis. These results shall be documented as soon as they are known arid shall constitute

a summary of the results. If the results are final, a statement shall be made to that

effect, i.e., "This ASHUR is considered closed." Care should be taken to assure this has

been done prior to being submitted to Action Control. For example, if the Intent Of the
ASHUR is to disposition hardware, the continuation sheet should reflect the action taken

wlth reference to applicable shippln U docu-_ents. Action Control will be responsible for

assuring thatall ASHUR's are answered and closed out, interfacing with the Integration
Panel i_ and the Oisasse,bly Panel _, and the Board, as necessary.
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_. $lanaturL_ of ASHUR C_ntact " S;gnature OF person v,4_oS- name _ppearS in Block 0

on :%SHUR, MSC Form II1_..This space will bc used to, document the c()ntractor or test

administrator signature. In that cas_, it will be signed and dated by the contact

at the facility wher_ th_ In,, _,_l,3_.tlnn was ¢onduct:d, Thls sl_jnatur: ;s not a vallda"

tlon of the t_st results, b,t ;_ a,_ lndlcatlon of thc_ sc_ur¢_" of the informatlon and is

accurate dc_:umentetlon of th,: ;nt'ormatlan obtained via the ASHUR System.

_. ghoet _ o_ _. Inclleaf_ the _heet nu_er 4rid the nu_er _f sheete.
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ATTACHMENT 1

APPENDIX D

CONTRACTOR REPORT FORMAT RECOMMENDED FOR
S/C 012 REVIEW

SUBJECT: Type of work, location, systems and job No.

RELATED DOCUMENTATION: include known failure reports, dis-

crepancy reports, deviations, etc.,
drawing numbers, pertinent specsj
and technical, information.,

WITNESSES:

1.0

2.0

Foreword

3.0

1.1

1.2

1.3

Identify requestor, requestor organization, state
general problem and whensubmitted.

State analysis or evaluation requested. Detail in
steps if required.

Briefly cite known failure history and/or previous
tests performed.

1.4 Other pertinent items.

ConfiguratioD Veri(ication (Part Numbers, Drawing
Numbers, Specification Numbers).

Investigation Procedures (Dealing with device itself)

Evaluation Procedures (Dealing with related materials)

Analytical Procedures (Dealing with chemical analysis)

Describe field examinations, samples taken, equip-
ment employed, consultations with outside personnel
and other activities. Each distinct action shall
be defined in a separate paragraph.

Analytical Test and Results

Describe results and relations between the various

analytical tests. Correlation between chemlcal/physlcal
findings and problem being considered shOuld be clar-
ified.
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4.0

ATTACHMENT i

Report Format
(Continued Page 2)

5.0

Conclusions

Concise statements in a natural Order based on £nvestl-

gative and analytical procedures. If conclusions are
assumptive £n nature, so state and give reasoning for
assumptions. In all cases provide a specific conclusion.

Recommendations

Should be applicable, constructive in nature and work-
able. Applicab£1ity to other Apollo hardware should
be £dentified.

Investigator:

Concurrence:

S ignatures: (Not above
first level

of Super-
vision For
Board Inter-

rogation when
necessary).

(Knowtedgable
of All Steps
in Invest£ga-
tion).

Approval:

Witnesses:
(GOvernment

Agency)

NOTE:

(Contr_'ct'0r)

APPENDICES AND PHOTOS SHOULD BE REFERENCED IN TEXT AND

RELATED TO NARRATIVE TEXT.
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APPENOIX E

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

APOLLO 204 REVIEW BOARD

iN REP_V REFER TO

_OURIER INSTRUCTIONS

The courier is appointed by the Apollo 204 Review Board to accompany

the shipment of a specified piece of hardware to its predetermined des-
tlnatlonas outlined in the Administrative Procedure 5 end revisions

thereto.

The courier will report to the HSC Actlon Office at the PIB where he

will be briefed by the MSC A$HUR Action Control. J. C. ten.bell, PIB

ROOm 106A, phone $_7-3515 or 3779.

The ¢ourler will receive the packa9e or contalner In the presence of

the NSC Hardware Control Officer and the des|gnated NASA Quality Con*,

tro] Representative.

The courier will sign for the package(s) and/or contalner(s) received

on the O0 11_9 and will receive an ASHUR, MSC Form 11J+8, approved by

the HSC Hardware Control Officer.

The courier will maintain positive control of the package(s) and/or

contalner(s) entrusted to hlm. Special precaution must be taken if

uncharter.ed commercial transportation is utilized.

The courier will notify NSC Action Center of his arrival by telephone

AC 305, phone 867-716], 3779, or 3515.

The courier will witness the opening of the package(s) and/or ¢ontalner(s)

in the presence of the receiving agencies and the Government Agency

InspeCtion (Quality Cohtrol_ Representative.

The courier will insure that the DO 1149 master is properly negotiated

end returned to the HSC Action Center, KSC, Room 2130.

The courier will dallver a copy of the updated Acceptance Data Package

to the Government AgenCy Inspection (quality Control) Representitlveo

The courier will notify the Government Agency InspeCtion (_uallty

Control) Representative at the destination tO telephone the Action
Center. K$C, HSOB, telephone 8_7-7163, to verify the final disposition

stated on the A_HUR before compllance.

ii Ill IIIII " IT-- -II1 1T ........
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APOLLO 204 REVIEW BOARD

FEBRUARY 3, 1967

Administrative Procedure No. 6

TITL E:

SCOP E:

Establishment of the Advisory/Group to the Apollo 204 Review Board

This procedure is an.lmplementation of the Deputy Administrator's memorandum of
Feb:uary 3, 1967.

POLICY:

1. The Apollo 204 Review Board was established by the Deputy Administrator, NASA,

on January 28, 1967, pmsuant to NASA Management Instruction 8621.1. By memorandum
dated February 3, 1967, the Deputy Administrator amplified and documented verbal in-
Structions given to the Chairman of.the Review Board as follows:

a. The Chairman shall establish such procedures for the organization and operation
of the Board as he. finds most effective. Such procedures shall be part of the Board's
records.

b. Board members shall be appointed or removed by the Deputy Administrator after

consultation with the Chairman as necessary for the Board's effective action.

c. The Chairman may establish procedures to assure the execution of the Chairman's
responsibility in his absence.

d. The Chairman shall appoint or designate such representatives, consultants, ex-

perts, liaison officers, observers or other officials as required to support the activi.

ties of the Board. The Chairman shall define their duties and responsibilities as
part of the Board's records.

e. The Chairman shall keep the Deputy Administrator advised periodically con.
cerning the. organization.and operations of the Board and its associated officials.

f.. The Chairman shall assure that the Counsel to the Board develops and maintains
memoranda records covering possible areas of litigation.

2. PurSuant to paragraph l.d., the Chairman has established an Advisory Group. the

membership of which is set forth in Attachment A. The duties and responsibilities of
the members are:

Representative. An individual representing a major element of NASA or other Govern,

ment agency having programs and activities associated with the Apollo program who
participates in general meetings of the Board.

Consultant. An individual who serves as an advisor to the Apollo 204 Review Board.

It is the responsibility of theconsultant to give his views or opinions on problems or

questions presented by the Board or Panels. Consultants will, as appropriate, re-

commend to the Board or cognizant Panels, courses of, investigative action to be under,
taken in the field of their competence.

• )
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Liaison - An individual representing an activity having a recognized interest in the

Apollo 204 Review who attends general meetings of the Board for the purpose of
_amiliarizing himself with the current status of the Apollo 204 Review. Liaison

personnel are empowered to coordinate with Panel Chairmen or Board MemberS, as

appropriate, in areas of interest to acquire data that is of interest to the activity

represented by the liaison individual.

Panel Chairman - Art individual designated by the Board to serve as a manager tO

direct and coOrdinate the activities of the Panel to which appointed in accordance

with the statement of work prescribed for the Panel by the BOard. The Panel Chair-

man reports directly to the appropriate Board monitor. Panel Chairmen will report
to the Board, when required, on the progress 9f work and obtain Board approval of

work plans..

Observer - An individual who attends.general meetings of the Board for the purpose

of familiarizing himself with the current status of the Apollo.204 review, particularly

in the area of his expertise and responsibility. Observers are empowered to enter
restricted areas, upon approval, in order to be ahle to assist the. Board or Panels;

they shall also be prepared to submit to the Board, either orally or in writing, such

reports and recommendations as the Board may require.

Secretariat - Provides administrative, secretarial, clerical and other supporting

services to the. Board and Advisory Groups.

3. The Board and Advisory Group will conduct business, as a body, in the fol-

lowing manner:

a. A general meeting is a meeting of the Board, Advisory Group and other per-
sons requested to attend for the purpose of conducting the business of the

Board, establishing the record, presentations of panels and subcommittees, and

such other business as. i_s necessary.

The Mission Briefing Room (MSO Building) is the place vdaere the general

meetings of the Board are held.

b. An Executive session of the Board is a meeting limited toBoard members,

Counsel, and to individuals requested by the Board to attend. These sessions

are held for the purpose of determining policy, formulating courses of action,
deliberation on matters restricted to Board members, decisions as to the findings

of fact, determinations, recommendations and other essential matters to be in-

clud,_d in the Final Report to the Administrator.

Executive sessions will normally be held in Room 1814, MSOB, and at such other

locations as the Board may designate.

S Dr. Floyd I.. Thompson. Chairman

Apollo 20.t Review Board
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Representatives

Gem C. H. Bolender

Mr. C. Mathews

Mr. R. A. Petrone

Dr. J. Shea

Lt. Col. W. Baxter

Consultants

Dr. Frank A. Long

Mr. J. Yardley

Mr. G. W. J effs

Alternate:

Sir. R. L. Benner

Mr. Irving Pinkel

Mr. Tho,nas G. Horeff

Dr. It. Carhart

Mr. John S. l.eak

Liaison

Mr, Duncan Collins

ADVISORY GROUP

Attachment A

Apollo 204 Review Board
Admin. Procedure No, 6

February ._, 1967

OMSF, represents Apollo Program Director

OMSF, Director, Saturn/Apollo Application._

Director, Launch Oper.ations, KSC

MSC, Manager, Apollo Spacecraft Program Office

USAF, Chief, Range Safety Office, Air Force Eastern Test Range

Vice President for Research and Advanced Studies, Cornell University

Gemini Program Technical Director, McDonnell Company

Chief Engineer, Apollo Program, North American Aviation, Inc.

Assistant Chief Engineer, Apollo Program, North American Aviation, Inc

Chief, Fluid Systems Components, I.ewis Research Center

1.

Program Manager, Propulsion Engineering and Safety Division, Aircraft

Development Service, Federal Aviation Agency

Chief, Fuels Branch, Chemistry Division, Naval Research Laboratory

Chief, Technical Services Section, Engineering Division, Bureau of Safety,

Civil Aeronautics Board

Special Advi_,or, Secretary of the Air Force, SI. Program
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Panel Chairmen

Panel No.

l

2

3

4

5.

6

7

8

9

10

II

12

13

14

15

16

17

18

19

20

21

Attachment A

Apollo 204 Review Board
Admin. Procedure No. 6

Eebruary 3, 1967

Panel Title

S/C and GSE Configuration

Test Environments

Sequence .of.Events

Disassembly Activities

Origin and.Propogation of Fire

Historical Data

Test Procedures Review

Materials Review

Design Reviews

Analysis of Fracture Areas

Medical Analysis

Witness Statements

Ground Emergency Provisions Review

Security of Operations

Board Administrative Procedures

Special Tests

Final Board Report

Integration Analysis

Safety of Investigation Operations

in Flight Fire Emergency Provisions Review

Service Module Disposition

Chairman

J. Goree, MSC

W. Hoyler, MS C

D. Arabian, MSC

S. Simpkinson, MSC

F. Bailey, MSC

J. T. Adams, MSC

D. Nichols, KSC

W. Bland, MSC

R. Williams, MSC

P. Glynn, MSC

G. Kelly, MSC

N. Vaughn, MSC

G. Page, KSC

C. Buckley, KSC

E. Mathews, KSC

G. Stoops, MSC

Lt. Col. K. H.

Hinchman, USAF

A. Mardel, MSC

J. Atkins, KSC

Capt. J. Loyell, MSC

C. A. Chauvin. KSC

D.15-37



Observers

All Astronauts, MSC

Maj. P. A. Butler, USAF

Dr. Kurt H. Dehus, KSC

Mr. P. C. Dormelly, KSC

Lt. Col. W. Dugan, USAF

Mr. J. King, KSC

Mr. H. E. McCoy, KSC

Mr. g. E. Moser, KSC

Dr. George Mueller, OMSF

Mr. W. P..Murphy, KSC

Gen. S. C. Phillips, OMSF

Mr. G. M. Preston, KSC

Gen. J. G. Shinkle, KSC

Mr. A. F. Siepert, KSC

Mr. W. Williams, KSC

Secretariat

Ernest S_:ieda
Executive Secretary

Attachment A

ApOllo 20.t Review Board

Admin. ProcedureNo. 6
Eebruary 3, 1967
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APOLLO 204 REVIEW BOARD

FEBRUARY 13, 1967

AdminiStrativ(" ProcedtLre Number 7, gex'igion A

SLIBJEC'I': tlandling of Sensitive and Non- S_,nsitk'e hiformati6n and '_tat_'rial I.Indt"r the
Jurisdictioll of tht, Apollo 21)-1 Rex're,x i_oard..

PURPOSE: InfOrmation and _laterial Sensitivity Controls for Apollo20.1 R_k'ie_," l'_oard,

I)OI.ICY: I. All informatiotx, data, hardware, t.tc,, related to the Rex it._ is con.qidered .qensitk'e
until one of the following has l_lade all atlalysiS of the illfOl'nlatioilor mat_'rial and made

a determinatitm that it is. not .,,ensitivc: Chairtllan of the Board,. B,_ard ._leml_ers

(within.the areas for which the nlemller i,gacting as monitor)and l'atlel Chaira_etl

(in the areas in wlxich they are ¢ognitant'_.

o. Until atve,lysis and t'tattrary determitlatiott, unclassified setlsitive material related

the .%_ollo "0.t Review Be'rot sx'ill be trt, ated as if it were cktssifted ('I)\FII'IENTIAI,.
• [ _ • -

3, Apollo 20-t gexiesv Board material d assified as Si".CRET or CONFII)EN'I'IAI. by

the Apollo or Saturtx ',;ecurit._' ('lassificatiot_ (;uide mttgt tie first handled according to .

NASA Security I'lirectk'es and then according to Bo_ud policies.

.t. All Apollo20-! Keview th_ard itlfottuatiott, tll:tt0rial, etc., whether classified or
unt'lassified, sensitive or non- sensitivt', _ill be released (a'_ otily to persotts autho-

rized areess for official l_oatd purlRl,_cs, or (b_, following the Board's decisiotl that

the material is no longer ilt, eded for lloard purposes, at xs'hich titlle the material _sill

revert to its ttortl_al status.

I)EI:INii'ICINS: 1. Sensitiw X|aterial: (:lassifted or unt'lassiHed tnt'orttlation or n_aterial necessar)' to
the iloard, ssllitll refit'ors l_t'rtitlt'nt data cotl¢¢rnillg the Apollo 20.t accident.

d, Pet,'y,otis ..Xuthoriz ed Ace t'ss-to Board htformation arid \latt't ia I.

a. ,"itnsiti_,•e • Cla_sitied: .Xices_ _,,ill be gtallted to those approptiatel)' ¢leatt'd

and t,sserttial (;o_ernmetit arid rontiactot p0rsotlnel who haw bt't'n authotited By

the g0vie_s" |loard Procedttres.

b. Noil-'_eli_ttivt'" ltt_ lasstNt'd: \,_ ill ,t ,lll_,_t,. t,xrt, pt thest' pt,rsontlt'l lit'I'd trot

lie <leated.

,'!. '4t,¢ute :_irea: An area _dieie st'il_tti_e, cla._sified ol uiitlassilii_d, lil{tteli,l_ is
housed or stored ill approi t'd font,llllt'lS Ill IS Illldet ¢olltilltlOitS t'oiitlOl ll) t ogni/aill,

r lt'airt'd pt, rsoililt'l w ill he catt'gor t/t'd i1._ a _ef ille AI i'd•
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PROCI'T)I)RE:....1.. Storage

a. Sensitive - All unclassified of classified sensitive Board information or material
will be stored in a "Secure Area."

b. Non-Sensitive: All unclagsified, non-sensitive Board information or material

may b6 stored in the maimer normal for official Government material, Or"as e_tab-

lished by other Board Protedul'es.

'2. Access to and Removal of Sensitive Information

.Material. Access to seu.gltive material and removal of Sensitive material from at Secure

._ea will be in accordance with administrative procedure._ approved I)v the Chairman of
the Board.

,_. Regrading. Sensitive iniomlation or material will.be regraded ftom sensitive to non-

sensitive only by the :tuthorit.v of those porsolls indicated in paragraph 1,

Policy. Sensitive information or-material will be regraded to C(INFll)I.]NTIAI. or

M'_('RET olfly by the authotit_ of the Chairman of the Board.

4..Marking ot"Inft_mation t',r ._tatertal

a. ,Non-Sensitive...Xll lion-sensitive Board infornlation or material will be unmarked,
tmless clasnifiett and marked, origimtlly.

b. Sensitive.

(1 _ General : All sensitive Board iuformatiotl or material, when removed from a

Secure Area. will be identified by use of tilt' Apollo 201 Re_ Jew Bt_lrd Material
Cover Sheet t_rst,lnlp ;|f_ follows:

AP()I.I.{) 2OI

REX"IE_ B(I:XRII

MVII'RIA[.

Note: i'ht, tormet co_, er shet,t marked "l.'ot tilt, l'st, t)t Al_olh) 20.t Board

[ll_ e.'.,tigatiol| Onl', " Ill,t!, bc used Ilntil tilt' .,,upplv i_, ,'_,.hau_ted.

(".1 Printed c,t _,t'rittt'n hdormation - All taatetlai of this t_ pe related t, Review

|{txlrd ,tcii_, ittes _vhtt h is ._.,ll_,tt, ptibh, to tht' ,',t't tire ta_t,'t;,n_ ,,f ,t t't,Vt'! sheet

need t),tt_, bc tth,nit{it,d b,_ tilt' ¢ovt.r sheet in _a ;tbo_,e. M.iterial not s|tntep-

tiblc tt_ setlilt.' t'OVt'I nheet f:lStClllllg _hould be plaitd', and c onspicuou_ly
."itatll|tt'd ontt' oil t';l{'ii |),.tgt',

t,t_ Nc-_ati_t'n • [hc t'n_ehqr, '_vtll I;e matkt'd.

1
!

_t k,

.L

!
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(b) Slides and Transparencies - The margin will be stamped.

(c) Still Prints - If the quality of the prints will not be reduced, they will be

stamped on the lower front of the print..Oth/_rwise, they will be stamped on

the back.

(d) Polaroid Prints - As in (c) above.

(e) Microfilm Mounted on IBM C;wrd,. • Stamped on front of card.

(f) Motion Picture Fihn - Reels and reel containers will be individually

stamped. Take-up reels will be stamped, unless film is immediately trans-
ferred to the original reel following projection.

(4) Magnetic Tapes - The cabinets in which tapes are stotedwill have cover

sheets affixed prominently on the exterior. As tapes are removed for use, the

shipping container and the reel will be marked on.the labels with the stamp.

(5) ttardware,- Parts Tag (K%C Form 4- 8 (7/65)) if attached to the hardware

will be stamped appropriately on reserve side. tlardware without parts tag will

be otherwise tagged and the tag stamped appropriately.

Note: Extreme care must be utilized in properly identifying and marking

sensitive information or material lest it fall rote the non-sensitive

category by t_ercly t))dtting ntarking.

5. Trammitting Apollo 204 Review Board information and Material.

a. Sensitive

(1) External • Apollo 20-t Review Board information and material must be trans-
mitted by registered or certified U.S, mail. If hand-carried, it will be securely

packaged, and cleared conriers will be used.

(2) Internal - Local mail delivery will require the use of cleared couriers and

sealed containers.

Note: Classified-sensitive material _'ill be handled as indicated in Paragraph

3, Polic._, P,_ragraph 7. Pr(x'edure. and N..\_h Security Directives.

b. Non-Sensitive. This intotmatton and material may be transmitted in the nlanner

tlormal for offictal Government matertal, nnless otherwise specified by Board

policies t_ file sender, or unless classified, when NASA Security Directives pertain.

Now: This material must be fore, aided only to those persons indicated in Para-

graph 2, Definition,;. tmttl released by the llnard.
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6. Reproduction of Apollo 204 Review Board Information an, t _,laterial.

a. Sensitive - In this category, it may be reproduced only hy authority of Board

authorized personnel in areas approved for classified reproduction or on apparatus
specifically approved for Board use.

b. NOn-Semsitive - If in this category, it may be rcptoduced only by authority of

Board authorized personnel in the mannC'r normal for unclassified reproduction,

unless otherwise specified by Board policy or the holde,.

7. Board Classifidd Information and Material Records System.

a. All clagsified material received by or generated by the Board will be recorded

within a system e_tablished for tilt. Board w.,"tht. lt.('.tl "L '_L\ Secnritv Offio,.

b. All cla,q,gificd material will immediately be reported to the Chairman, Security
of Operations Panel or his designees who will take steps to assure its proper re-

cording and subsequent handling.

8.. Destruction of Apollo 20-t Review Board Information or Material,

a. All Sensitive or Non- Sensitive Unclassified Board information or material

(including typewriter tapes, carbon paper, notes, etc.) which requires destruction
will be destroyed in devices currently approved for classified destruction, unless

released by the Board, at which time normal waste prncedures may he used.

b. All classified Board information or material will be destroyed.b)' normal classi-

fied destruction I_rtx'edures, but only after being processed through the Bc_ud Clas.

sified Information and Material Record S.sstetn for clearance of records.

.l

i

w t_

I •

Floyd L. Thompson
C ha it ma n

Apollo °0.l Review Board
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APOLLO204REVIEWBOARD
FEBRUARY8, 1967

Administrative Procedure No. 8

TITLE:

SCOPE:

Photo Support Service for the Apollo 204 Review Board

This lxocedure covers the manner by which photo support is requested, prints are de-
livered, and negatives and prints are stored in a "Central Fihn Library " for use by__

the Apollo '2.04 Review Board,

POLICY: I. Only Apollo 201 Review Board members and Task Panel members can authorize a

request for photo service. For the purpoge of this procedure "photo _ervice" means
the taking of pictures, developing film and printing photographs.

2. All photo support requirements will be fulfilled by the KS(" Photographic Branch,

RH- 2, unless specifically authorized by the Review Board..

Unless specifically instructed, four sets of color prints will be made during the initial

process ing.

For reproduction of existing photos, one set will be made unless specified.

3. A Central Film Library is available at MSO Building, Room 1114, 867-2631, 2632,
where existiug prints are available for review by authorized pet'sonnel.

Prints are arranged in books by spacecraft grid areas, identified on library drawing, by

date attd time sequence so that any particular spacecraft area may be reviewed in de-

tail de_ired.

Reprcxtuction from existing negatives may be requested at that library.

All prints released from the Central Fihn Library _'ill be logged out to the requesting
Re_,'iew Board .Member or Task Panel Chairman who will be responsible for maintaining

proper internal handling and control.

Before.initiating any reqt,est [_x the taktng of ne_' pictures, the originator should con-

tact the Photo l.ibrary to a._sure him._el_ that his area.',, of interest have not been photo-

graphed previously.

All Task Panel Chatrmetl ate requested to lurnish the libtar_ with a list of their per-

sonnel _'ho will require access ft_ reviewing.photograpli._.

4. Requests for taking pictures shouhl be the requirement.', o[ a "I'PS.

An attthorizcd photographer is available at the ._pac ecraft Site for taking pictures on

rcque._t, from antht_tzcd personnel ,t_ required by the "I'PS being worked.



PROCEDURE:

Forareaswherephotographersarenotcontinuouslyavailable,telephoneKSCPhoto

Operation._ at 867- 6240, stating that the requirement is for the Apollo 204 Review

Board and the location where a photographer is required.

5. Before taking any pictureg, the photographer must be furnished with the name of

the requesting Board ,_r Panel member, Task Panel Number. whother Spacecraft 012

or Spacecraft 014, the description 6f each view, the date and time the pit ture is made,

and the TPS number and step. number for proper photo identification on his "phOto.

caption log".

All prints and negative jackets are to be identified as Apollo 20t Review Board,

Material in accordance with Administrative Procedure No. 7.

All prints and negative jackets will be captiot_ed on the back giving the appli_ able
spacecraft, view description, TPS number and Step number, the d:tte and time. at which

the.picture was made, the cognizant .Board member or Task Panel number,.and will.be

serialized with photographic work order number, film pack number, and frame number.

Negatives will be released only to the Photo Branch, RH-2, for tcuroduction unless
specifically requested by the Reviews" Board.

1. Requests for taking new pictures:

a. The requirement for pictures is established by the TPS.

The requirement should be indicated on the TPS and any particular step requiring

a picture should include the Task Panel number, or a metvber,s uauw as a minimum
information.

b. Information for the photographer,,_ photo caption log may be given verbally but

is required.

c. The responsible on site person should give verbal instruction to the photo-

grapher regarding particular vie_,s required and the time sequem'e involved t_:
satisfy the requirements of the TPS.

2. Delivery.of Photo ._laterial:

a. After the requited pictures have been taken. KSC Photographic Branch, Rll-'2.

personnel will carry the film to their photo labs for pr_,ce,_mg in order ot arrival

by fihn pack number.

b. Eour s_'ts of colts print_ill be made.

c. After processing, the Photographic Branch, ?,H-'2. will prepare the phi,to

material in a sealed envelope identifying the package a,, \p_llo 20.t Revww Board
Material.

il

.!

i

!
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d. The Photographic Branch will then contact the Apollo 204 Review Board

Central Film Library at the MSO Building, Room 1114, telephone 867"2631,

2632, and request that the authorized Photo Courier pick up the package and

carry it to the Central Film Library for proper disposition.

e. The library will contact the Photo Courier at 867" 5628; deli_'ery to be made

to the Central Film Library.

t. After arrival at the Central Film Library, disposition will he as follows:

(1) One set of prints will be logged Out and carried to the requesting Review
Board .M_mbers or Task Panel Chairman's mail box in the MSO Building,

(2) One set of prints will be sent to Mr. J. Lobb, PK-2, MSC, Houston.

(3) One set of prints will be filed at the Central Film Library numerically by
negative number and will be available for release to authorized personnel..

(4) One set of prims will be permanently filed by-spacecraft grid area and
subject description into appropriately identified books which will be available

for review in the library by authorized personnel.

(5) All negatives will be filed numerically by negative number at the library

for future reproduction use..

3. Requests for Reproduction of Prints:

a. _]_en it is determined that additional copies of existing prints are required, the

file copy may be released.

b. If a file copy will not meet the requirement, the librarian will prepare a work
order listing the negative numbers, whether color is required, size of print, quantity

of prints, and the name of the authorized person.

NOTE: ,Since there may be a considerable number of different prints available

for a particular spacecraft zone, careful gelection of the individual

prints from the library file will provide faster service and be les_ Lostly.

c. The librartan will prepare the required negatives and a copy of the work order

in a sealed envelot X_ marked "Apollo 201 Review Board Material"

d. The lihrarian will then contact the Photo Courier at 867- 5628 and request that

the package be carried to the Photographic Branch who will fulfill the request.

e. After processing, the Photo Branch will prepare the package and have dehvery

made to the Central Film l, ibrmy as previously described.

f. The librarian will distributethe prints to the appropriate Review Board members

or Task Panel Chairm_'s mail box and will fih" the negative_.

S,.--.I)r. I:loyd L. Thomp,,on. Chairman

Apolh)20t Re_iew Board
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APOLLO204REVIEWBOARD
FEBRUARY 3, 1967

Administrative Procedure No. 9

TITLE: Transcribing Apollo 204 Review Board Proceedings.

SCOPE: This procedure covers the recording, transcription, review and distribution of Apollo

204 Review BOard Procedures for record in the Review Board Meeting Room, MSOB.

POLICY: The proceedings for record of the Apollo 204 Review Board shall be recorded and
provided in written form for Review Board use.

PROCEDURES: 1. Upon statement by the Chairman of the Apollo 204 Review Board that the Board

actions, testimony, findings, etc., _s'ill be stated for record, communications person-

nel will cue the 1/4 inch magnetic tape voice recorder. The resulting tape is de-
signated the Master Tape.

2. The recorded material will be reproduced, one copy only, onto 4" inch IBM tape

by the communications personnel.

3. The Master Tape and the 4-inch IBM tape will be delivered to the Secretarial

Support Room, (.Room No. 1805) MSOB by the communications personnel.

4. The 4- inch IBM tape will be logged by Secretarial Support personnel with a ref-

erence to the Master Tape.

5. The individual 4" inch IBM tapes will he transcribed by the Secretarial Pool into
a series of first drafts.

6. The first drafts and the Master Tape will be delivered by the Secretarial Pool to

the selected technical personnel for review and correction, alad returned to the
Secretarial Pool.

7. The Master Tape will be deli.vered to "Iask Panel 17, Final Board Report Panel.

Room 1806, MSOB, for storage.

8. The Secretarial Pool will prepare a second draft of the combined corrected

transcripts for one day,s proceedings and will distribute them to the Apollo 2_1t

Review Board Members anti the Board Counsel.

9. After the lapse of 24 hours from receipt by the Board Metrbersand Counsel all
comments/corrections which may be received by the Secretariat from the Board metn,

bers will be incorporated into a final copy for record by the Secretariat.

10. The final copy will be reproduced and copies placed in appropriate covets for the

Board Members and Counsel. The original will be delivered to Task Panel No. 17,

Final Board Report Panel. for filing.

'S l)r. Floyd I.. Thompson, Chairntan

Apollo 201 Review Board
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APOLLO204REVIEWBOARD
FEBRUARY21,1967

Administrative Procedure No. 10, Revision A

TITLE:

SCOPE:

POLICY:

COntrol of Data and Documents

Tlais procedure covers the control of all documentation and datarelative to AS-204

Space Vehicle and associated GSE data.

1. Original copies of all data to include specifications, inspection data, test pro-
cedures, test data, drawings r_lative to all parts, subsystems, and modules in Space

Vehicle AS-204 and associated GSE prior to 0600 January 27, 1967, shall be impound-

ed. Access to these data or copies of this data shall not be further restricted than that

necessary for normal program control.

2. Original copies of all data to include inspection data, test procedures, test data,

tapes, etc., relative to the AS-204 space vehicle and associated GSE after 0600

January. 27, 1967, no matter where recorded, as well asduplicates of such data shall

be impounded. Accessto such data as well as duplicates of such data will be re-
stricted to authorized personnel as included in Attachment 1 or their designee_ as

specified in writing.

3. For purposes of this instruction, impounding means assuring security of such data

from alteration or destruction.

4. No release of such information to public sources shall be made without specific

approval of the Review Board Chairman.

PROCEDURE: 1. Data will be impounded in areas as follows:

a. Room 3344, MSO Building (Review Room _343)

b. Rooms '27'20-21, MSO Building

c. SCO Tape-Library, Room 4410, MSO Building

d. Flight Crew System Lab, Room 3724. MSO Building

e. Complex 37A AGCS - (Launch Vehicle Data)

f. Room 2.t0, Central Instrumentation Facility (CIF)

o A NASA Security Guard will beposted at the entrance of each impounded area as

noted above, except Room 4410, and Room 2.t0, CIF, on a 24-hour basis and shall

allow authorized personnel as indicated in Attachment 1 or thek designees in writing

to have access to impounded area. (Procedures for Room 4410 and Room 240, CIF,

arc provided in paragraphs 4 and 6 below, respectively.)

D-15-47



3. Control of documentation and data contained in Room 3344, MSO Building, will be
as follows:

a. Room 334S will be used for review of documents contained in 3544.

b. Access to 3344 shall be restricted to people actually assigned to Spacecraft

012 impounded record centrol. A list of these personnel will be forwarded from

the Task Panel No. 6 Chairman to NASA Security.

c. Access to Room 334S shall be as specified in paragraph 2 above.

d. Removal of original documents from Room 3344 is not authorized without prior

approval from the Apollo 204 Review Board (Mr. Geer or his alternate) except to
Room 3343 for review. Reproduction of documents located in Room 3944 is autho-

rized for persons having access but shall be accomplished by personnel located in
Room $$44.

4. Control of documentation and data as contained in Room 4410 will .be as follows:

a. Data tapes for Spacecraft 012 shall be stored in locked/sealed cabinets. No

cabinet containing Spacecraft 012 tapes may be opened unless NASA Quality Con-
trol personnel are l_esent when the seal is broken.

b. Original data tapes for Spacecraft 012 may only be withdrawn from the SCO Data

Handling Facility to make a duplicate copy.

c. At the time that the original request is received, Data Handling personnel shall

first check to make sure that a duplicate copy has not previously been made before

releasing the original copy of data tapes.

d. Original and duplicate copies of Spacecraft 012 tape may be withdrawn from SCO

Data Handling Facility only when authorized by an AVO signed by J. H. Lane or

J. H. Weisner, H. N. French, D. E. Perreton, D. E. New, or F. R. Schilling.

5. Control of Documentation and Data contained in Rooms 2720, 2721, 3724 of the MSO
Building, and Complex 37, Pad A, will be as follows:

a. Removal of original documents is not authorized without prior approval from the

Apollo 204 Review Board (Mr. Geer or his alternate).

b. Access shall be as specified in paragraph 2 above. In addition, it is anticipated

that Launch Vehicle Operations will require access to the Complex 37, Pad A, data. An
LVO access list will be forwarded to NASA KSC Security by the NASA Launch Vehicle

Test Conductor's office (853- 9917) which is designated as the cognizant Launch Ve-
hicle Operations Office.

6. Control of documentation and data located in Room 240 of the CIF will he as follows:

a. The control of tapes and data in this room, which pertains to AS-o04, is the re-

sponsibility of the KSC Data Office (Mr. Jelen).

.

i.
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b. The KSC Data Office will not reproduce data pertain;rig to AS-204 unless auth-

orized by the Launch Vehicle Test Conductor's Office (Mr. J. Kelly or his alter-

nate), and/or the Spacecraft Test Conductor's Office (Mr. J. H. Lane or his alter-

nate),

/S/ Dr. FlOyd L. Thompson

Chairman

Apollo 204 Review Board
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Administrative

TITLE:

SCOPE:

POLICY:

APOLLO 204 REVIEW BOARD

FEBRUARY 11, 1967

Procedure No, 11

CategOrization and Control of AS. 204 Material.Required to Support the AS. 204
Review Board

This procedure defines the various categories of material associated with the

AS-204 incident and establishes controls for the reclassification and/or release

of such material by the board. Material as used in this procedure includes com-

ponents and sample material rewoved from S/C 012; spacecraft GSE, launch ve-
hicle and its ass_iate GSE; support equipment and facilities.

1. The following direction relative to the release of impounded material from

Apollo 204 Review Board control has been established by the Board as quoted

from the Board.action summary.list, All material released by actions of the Board

previous to I1 Feb, 1966, have been placed into Category C.

GSE, STE AND FACILITY EQUIPMENT ON LAUNCH COMPLEX 34

Equipment of this type not utilized for checkout or servicing on Spacecraft 012 and

the AS-204 launch vehicle on Pad 34 should be released for normal operation.

All equipment of this type utilized prior-to plugs in and removed prior to plugs - in
which is still in complex area should be statused in terms of configuration and re-
leased for further use.

All equipment of this type used during plugs - in or later will require board approval.

GSE, STE AND FACILITY EQUIPMENT OUTSIDE OF LAUNCH COMPLEX 34

All equipment of this type utilized in buildup prior to arrival at Launch Complex 34
of S/C 012 should be released for further use.

All Servicing equipment of this type utilized prior to arrival of S/C 012 at L/C 34

should be checked for configuration status and fluids Sampled for future records.

Equipment then should be released for usage.

2. All material associated with the AS-204 incident will be classified as follows:

Category A - Material which may have a significant influence or bearing on the re-
suits or findings of the Apollo 004 Review Board. This material is considered

highly relevant and is to be maintained under rigid control.

Category B • All material other than Category A which is considered relevant to
the Apollo 204 Review Board investigation.

Category C • Material released from Board jurisdiction.

-I
It L
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PROCEI)UR E:

3. All category A material will be maintained under the control of the Apollo 204

Review Board through the Panel CoordinatiOn Committee and the appropriate Panel

Chairmen. All work accomplished on Category A will be by the use of the Test

Preparation Sheet (TPS) (Reference Apollo 204 Administrative Procedure 18).

4. Category B material will bedocumented as to the configuration at the time of the

incident and maintained under the control of the cognizant program or line organization.

5. The determination of the category and release of any material currently under

impoundment in Support of the AS- 204 invegt'igation iga responsibility of the Apollo

204 Review Board. The attached form, Apollo 204 Review Board Material Release

Record (MRR), is to be used by organizations desiring to release or reclassify any

material presently under impoundment by the Apollo 204 Review Board. Instructions

pertaining to this form are covered in the procedures section below.

6. Category A material which must he sent off-site for testing, analysis or other

reasons tG satisf.y requirements of the review, will be accompanied by a representa-

tire (witness)designated by the Board unless otherwise Specified by the.Board. Ap-

propriate quality control and contractor personnel may also accompany the Board's

rel_esentative. In addition, at the discretion of the Board, Category A material which

z, ill be tested on, site will be accompanied by a Board- appointed representative.

Category B material sent off- site need not be accompanied by a Board - appointed re -

presentative.

_, All Category A material which requires testing and/or analysis either on- site or.

at a location other than KSC will be processed in accordance with Apollo 20t Review
Board Administrative Procedure 5b.

I. Completion of the MRR - The MRR will be completed as follows:

Item No. - To be filled in by the Panel Coordination Committee of the Apollo 204

Reviews' Board

Description - Include a brief description of the item to be reclassified by the Board.

Relevance to Accident - Include lustification for reclassification action to include

why the reclassification of the equipment _ill not affect the final board findings.

Constraint Prior to Release - l'ohe filled in by the Panel Coordination Committee.

Current CateRer5 • if equilmwnt has not been released from the Board by some

pfe_ iou_ action tile current :'ategory i._ "A".

Desired Category • In'clude desired category based fm definitions of categoti('._ a_

_pectfted m IMragraph 2 above.

Board Approval - io be fdled m b_ the Board.
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2, Flow of the MRR

a. The MRR will be filled in by the individual or organization desiring to reclas-

sify or release equipment currently under impoundment, The forms can be obtained

from the DLO TeSt Supervisor',q Office (Room 2121, MSOB - PhOne 867- 6230) or

ApollO Revie_ Board Administrativ: Procedures office (Room 184¢2, MSOB - Phone

867- 6706).

b. For material located in all areas except the Pyrotechnic Installation Building

(PIB) area, the completed form will be submitted to the Di rector of Launch Opera-
tions (DLO) Test Supervisor's office. For material located in the PIB area, the

completed forms will b_ forwarded to a Panel 4 member.

c. The DLO Test Supervisor or the Panel ,t Chairman as appropriate will submit

the form to the.Panel Coordination Committee for review and presentation to the
Board.

d. The.Board decision will be relayed through the I)LO Test Supetvisor's office

or the Panel 4 Chairman as appropriate to the affected individual or organization.

it i

" 7

i

r
• k

,'S' Floyd L. Thompson
Chairman

Apollo 20-I Review Board
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APOLLO 204 REVIEW BOARD

FEBRUARY 3, 1967

Administrative Procedure No. 12

TITLE: Access tO Apollo 204 Review Board Office

SCOPE: This protedure covers access control tO the Apollo 204 Review Board Office, Room
1814, MSO Building, KSt_, for the period o{ time that this space is assigned to the

Review Board.

POLICY: 1. Access to the Apollo 204 Review Board Office, Room 1814, MSO Building, shall

be limited to the following personnel:

a. Personnel wearing the special Apollo o04 Review Board badges issued in ac-

cotdance with Administrative Procedure No. 1 (Access to the Apollo 204 Review

Board Meeting RoomL

b. Other personnel approved by occupants of the Apollo o04 Review Board Office, ,.

exclusive of secretaries.

2. Access will be controlled on.a full- time basis by a security guard.

PROCEDURES: 1. Personnel will clear through the security guard prior to entering Room 1814, MSO

Build ing.

a. Personnel displaying an Apollo 204 Review Board badge with green or yellow

stripes may euter and leave Room 1814 as requ!red.

b. Non-badged personnel desiring to visit occupants of Room 1814 will indicate

the name of the occupant to the security guard. Contact will be made with the

ot-cupant.'s office and if approved, the security guard will permit access, l,ogging

in and out is not required.

c. Secretarial support Ix_r-_onnel will be permitted access into Room 1814 pet secre-

tarial access list. Changes to the secretarial access list may be made by Mr. Dave

Allen or his dcsignated representative.

Dr. Flo_d !.. l"homp,_ou
Chairman

Apollo 201 Review Board

D.lS-_
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APOLLO 204 REVIEW BOARD

FEBRUARY 6, 1967

Administrative' Proci'dure No. ! 3, Rev. A.

TI'FL E: Pri-15aration of Aliollo 20-t Review Board Me_'ting Agenda

1. N6t later than 8:00 p_m. each d/ly, all items desired to be proposed hy Board members
for inclusion on the follo_'ing day's agenda sh6uld be given in writing to the Secretariat,

Attn: Ernest S_'ieda. MSO Building. Room 1814, telephone 867.6fiq3.

2. Th{" Secretariat will t_otaiu approval or modification from the Board Chairman or hi.4

approved representatix'_ +fi+r this purt_+.4e a|td hay(' the i+ublished list of agenda it¢-ms

l_rior to the next schedul6d nteeting.

3, In the eveut there ia a mcxtification to or+deletion of anv item, the Secrelarial will so

advi._e the concerned. Board member a_ soon as i_s._ible.

4. l)istributtotl to tht. Board tnembets and other .tpprt_priate lwrsounel _'ill be accom-

plished otl an expedit_,d hasis.

5. Items not on the published agenda _tll not bc distussed at the Board meeting without

approval of the Board Chairmat_.

lb. Floyd !,, I'h.mpsotl
Chaitmall

At_llo _0 t I_e_ le_ Board
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APOLLO 204 REVIEW BOARD

FEBRUARY 3, 1967

Administtative Procedure Number 14

TITL E: ACcess to Spacecraft 012

The Panel Coordination Sub Committee will establish coordination of and priority for

all tasks requiring access to the spacecraft. The access to the interior Of the space-

craft will be controlled by Colonel Borman or a designated representative.

/S/ Dr. Floyd L. Thompson

Chairman

Apollo 204 Review Board
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APOLLO 204 REVIEW BOARD

FE BRUARY 3, 1967

Administrative Procedure No. 15

TITLE:

SCOPE:

Official File for Apollo 204 Review Board

This procedure covers the accumulation and filing of all documents required for the
official Apollo 204 Review Board file.

POLICY: I. One copy of all Task Panel and Review Board-generated data shall be provided to

Task Panel No. 17 (Final Report Panel), except as noted in paragraph 2 below.

2. The negatives and prints of all photographs made as a part of Review Board or Task.

Panel activities shall be provided to the Apollo 204 Review Board Film Library for
disposition in accordance with Administrative Procedure No. 8, "Control of Film"

PROCEDURES: 1. Each Task Panel Chairman will establish a _y_tem of controlling all documents

generated by his panel in the performance of it_ function_. (Documents include, but

are not limited to, letters, memoranda, reports, plans, procedure,,, test p.rep,tratinn
sheets, logs, statements, and transcripts.'_

2. The Apollo 204 Reviews Board Secretariat will establigh a system of controlling all
docume,lts generated by the Apollo 20-I Review Board. {l)ocuments include, but are

not limited to, letters, memoranda,, and transcripts of Board prnceedings.)

3. The original of all data resulting from paragraphs 1 and _'2above, will be provided

to the receptionist, Task Panel No. 17, Room 1806, MSO Building, by each Task Panel
Chairman or representative and the Review Board Secretariat as soon as available.

,t. The Chairman, Task Panel No. 1.7, _ill establish a sy.stem of controlling and filing

all documents, received from other panels and the Review Board Secretariat. l'he system

will permit identification of that material which will be iacluded iu the final report and
that material which is supporting or reference data.

5. Negatives and prints of all photographs made as part of Reviev. Board or Ta,_k Panel
activities will be controlled in accordance with Administrative Procedure.No. 8,

"Control ot Film". Negatives will be catalogt, ed and filed by the Apollo 2;_4 Re.view
Board Film Library in Room 111 t, MSO Building. Prints _iil he provided to Task

Panel .Xo. 17 upon _rltten reque.,,t of the Chairman. Upon completion of the Reviews'

Board nme.,,tt_,ttton all nezattve._ will be turned oxer to Task Panel No. 17 for inclu._ion
in the oHictal file.

I)r. Flosd i.. Thomp,_on
Chairman

Apollo 211t Res iess' Board
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APOLLO 204 REVIEW BOARD

FEBRUARY 3, 1967

Administrative ProCedure No. 16

TITLE: Coordination Policy for Interviewing Witnesses

A statement, substant'ially as follows, will be addressed to each individual called

before the Panel for Task No. 12 to be interviewed or questioned further:

We appreciate your coming here to assist us further in this investigation
in order that the Board may arrive at certain decisions affecting the Apollo

Program. The answers you may provide may be a.clue to other matters that
this Board should look into.

Before we start the queStioning, we want you to understand that your appear-

ance is on a voluntary basis and that any statements you make will be kept in

strict confidence.

If you are able to answer a question, please do so with language you use with

family and friends. It is not necessary to be formal.

I[ you are unable to answer a question, do not hesitate to say so.

Now, we may proceed.

Where the witness called is deemed by the Panel to have furnished important information

in his original statement, Counsel to the Board and cognizant technical personnel in

areas to be covered by the interview will be advised beforehand.

Doubtful cases will be resolved by the Chairman, Task 12 Panel, after consultation with

cognizant technical personnel and concurrence by Counsel.

/S/ Dr. Floyd L. Thompson
Chairman

Apollo 204 Review Board
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AP.OLLO204REVIEWBOARD
FEBRUARY 8, 1967

Administrative Procedure No. 17

TITLE: Response to Offers of Assistance or Recommendation ,

POLICY:

PROCEDURES:

Offers of assistance or recommendation submitted as a result of the Apollo 204 Review

will be answered by the Chatrman, Apollo 204 Revtew BOard.

1. All messages (letterS. telegramS, and telecon notes) received by the Apollo 204
Review Board member._. Task Panel members, other assoeiated personnel, Or the

Secretarial Support Office (Room 1805, MSO Building) which are identified as sugges. -

tions or offers of help pertaining to the task of the Apollo 204 Review Board Shall be

forwarded to Task Panel No. 15, Room 1842, MSO Building. Task Panel No. 15 will

log all incoming messages and review them for content.

2. Task Panel No. 15 will prepare replies to all messages for the signature of the

Chairman, Apollo °0-t Review Board, unless they have been properly acknowledged

by other organizations. Official NASA Apollo 904 Review Board letterhead will be
used.

3. Copies of those messages, which, in the opinion of Task Panel No. 15, appear to

be relevant to the activities of one or more task panels will be sent to those panels
for consideration. In certain cases, comments or other action may be requested. If

acceptance of an offer ef assistance or if more information is desired,. Task Panel

No. 15 will be contacted so that arrangements can be made.

/S / Dr., Floyd L. Thompson
Chairman

Apollo 204 Review Board
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APOLLO204 REVIEW BOARD

MARCH.9,, 1967

Administrative

TITLE:

SCOPE:

POLICY:

Procedure No. 18, Revision C

Use and Control of Test Preparation Skeets (TPS)

This 0rocedure covers the plan and control by which AS-204 spacecraft hardware will be
removed, inspected, analyzed or otherwise modified.

1. All work, including inspections, on the AS-'204 spacecraft hardware and on the space.
craft GSE that is on or was connected to the spacecraft from the Plugs In Overall Test

(0006) until after the incident is to be authorized by Teat Preparation Sheets (TPS),

2. TPS's written to perform work under the control of the Medical Analysis Panel

(Panel No, 1 I) involving equipment located in Room 106 of the PIB will requir.._ only the
approval signature of a member of the Medical Analysis Panel ......

3. TPS's written to perform work under the control of the DisassemblyActivities Panel

(Panel No. 4) witl be prepared and signed by the applicable NAA Systems Engineer and

will be approved by the applicable NASA,KSC.SCO and NASA.MSC Systems Engineers.

In addition, approval signatures must be obtained from the appropriate KSC-MAB Engi-

neer, a member of the Origin and Propagation of Fire Panel, a member of the Integration
Analysis Panel who,will assure that any additional coordination required, such as

materials engineers, is accomplished before affixing his signature and a member of the
Panel Coordination Committee. Any TPS to be worked at the 012 spacecraft will also

be signed by a member of the Disassembly Activities Panel. Any of these listed

signatures, except that of the TPS writer, may be obtained per telephone conversation.

4. TPS's written to perform work under the control of the Service Module Disposition

Panel (Panel No 21) will be handled as in Paragraph 3 except that the signature of a
member of the Service ,Module Disposition Panel is required in lieu of a member of the
Disassembly Activities Panel.

5. Prior to preparation of TPS's, work plans must be presented to the Apollo 204
Review Board through the Pan.elCoordination Committee for approval.

6 When a TPS is required to be modified in order to allow continuance of work activity,
a TPS rood sheet is required. The TPS rood sheet will be signed by both the Systems
Engineers monitoring the work. These engineers will be responsible for proper coordi.

nation before signing the mod sheet. (Ref. para. 3h. under procedure.)

7. t_'ork, examination, test:ng, or analysis that is to be performed at KSC of equip.
ment removed from the spacecraft must be autllorized by a subsequent TPS which is

to begin _ith a statement that authorizes removal of the equipment from the bonded

stot,tge area, if required. Testing or analysis that is to be performed at sites other
than K_C must bt. attthorized and accomplished in accordance _ith Administrative
Procedur c_.\o. 5.

8. All equipment or material removed from the spacecraft must be documented on a Parts
Installation and Removal Record (PIRR).

9. All equipment or material removed from the spacect'aft must be ta_ged with a partstag.

: I
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PROCEDURE:

10. No task will be initiated until those individuals assigned to accomplish the task

are thoroughly briefed by the responsible engineer. No disassembly task will be per-

formed on S/C 012 until the same task has been performed on S/C 014 by the same

individual, unless specified on the TPS as "not applicable tO S/C 014."

11. Proofing tasks on S/C 014 will be worked to a S/C 012 TPS. These need have

only one NAA and one NASA Systems Engineer signature for this task. Work will be
authorized by and bought off on a S/C 014 TPS which will state to work the S/C 012

TPS on S/C 014. This TPS will be signed by one NAA and one NASA Systems Engi-

neer. Either one of the above will sign rood sheets. Any of these listed Signatures,

except that of the writer, may be obtained per telephone conversation.

12. Access to the spacecraft area will be tightly controlled in accordance with appli-
cable administrative procedures.

IS. The original of all TPS's will be provided upon completion to Panel No, 17.

14. The Apollo Pre-Flight Operations Procedures Manual (APOP) is the reference

document to be used during all work activity on the spacecraft. When differences

exist between this procedure and the APOP, this procedure is the ruling document.

1. Flow of the TPS (includes all TPS's except those worked by Panel No. II)

a. The request for an intended action or work plan will be forwarded to the panel

co¢_:dination committee which will be responsible for obtaining Board approval.

b. Aft(_r approval by the Chairman of the Apollo 204 Review Board, the request

will be forwarded to the Integration Analysis Panel.who will integrate the work into
the overall S C 012 effort.

c. The Integration Analysis Panel will direct NAA Engineering to prepare the
TPS for the task. The TPS will be signed by the responsible NASA and 'or NAA

Engineers and "or panel and committee members, as appropriate.

d. A TPS number will be obtained by the originator from the Apollo Tech Data
Services, Room 3197, .XlSO Building, telephone 867-5365.

e. Original will be taken to Room 14S2 for reproduction and distribution. Twenty

(20) copies will be taken to Room 2130 prior to the 8:00 a.m. daily meeting.

f. Service Engineering will deliver the buy off copy to the appropriate work area.
Modification sheets added to the original TPS will be called into the Apollo Tech

Data Services. by NAA QCfor their records.

g. After the completion of the task, NAA Quality Control will hand carry the
original completed bought off copy to Room 3S,t t.

h. QC in Room 3S4,t will reproduce the completed TPS, place one on. file and hand

carry 20 copies to Room 21,"10 prior to 8:00 a.m. daily meeting.

i. Then QC *_ill hand carry the "as worked" buy off copy TPS's to Task Panel
No. 17 m Room 180ft.
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2. Work Support (except as performed by Panel No. 11)

a. Operations Engineering:

(1) The actual removal, disassembly, and analysis work within the local KSC
area will be executed through the normal NASA and NAA pad and industrial area

Organizations.
t

(2) It is requited that NASA KSC.SCO and NAA Operations Engineers be on

duty at the spacecraft on the shift and wotk-week basis specified by the Apollo
204 Review BOard,

(3) The Operations Engineers have the responsibility to schedule the daily

spacecraft activity,in detail. They also have the attthority to stop work on the

spacecraft when deemed necessary.

(4) The Operations Engineers are responsible to maintain a spacecraft log,
which documents all activity on the spacecraft on an hourly basis. A copy of

the log is to be provided to the DA Panel and is to be updated on a daily basis.

b. Systems Engineering:

It is required that NASA and NAA Systems Engineering be on duty for all work

on their particular system when the work is authorized by a S/C 012 investigation

or component analysis TPS. Any deviation to this requirement either must be
documented on the appropriate TPS prior to submittal for authorizing signature or

authorized by the Chairman of the Disassembly Activity Panel, or his designated

representative.

3. TPS Preparation:

TPS's will be prepared as follows: (Note: Only paragraphs a, b, and h apply to

Panel No. 11 work.)

a. A specific and complete statement of the "reason for work" is required on each

TPS.

b. The TPS's are to consist of step-by-step work items written in a detailed manner

that will leave no question as to what is specifically required to be done.

c. No wire bundle electrical connectors are to be disconnected without specific

call-out by _,_"B connector number on .the TPS..

d. All _'ork on the spacecraft is to be accomplished by NAA technicians unless

otherwise indicated on the TPS.

e. All _'ork is to be _'itnessed by NASA KSC.SCO and NAA inspection. In addition,

it is the responsibility of the Integration Analysis Panel to make sure that the TPS

includes the necessary requirements for official observers when required. Upon com-

pletion of each TPS _ork item, the.item is to be stamped by NASA/NAA Inspection

indicating completion.
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f. It is required that TPS's which authorize removal of equipment from the space-

craft while at Complex 34 conclude with the following Statement as the last item

of work: "Transport equipment to the Pyro Installation Building (PIB) for display
or retention in bonded storage."

g. Upon completion of work authorized by a TPS, it is required that a summary

statement be made on the last TPS rood sheet by the NASA/NAA Systems

Engineer(s). The summary statement is to include all items of a significant

nature that were observed during the work activity indicating where follow-up
action is needed.

h. When a rood sheet is prepared, a specific and complete statement of the re_tson

for the mod sheet ig required on each TPS. Also, the TPS mod sheet must autho-

rize work that is within the intent of the original TPS.

i. Separate investigation (IV), Material Analysis (MA), Component Analysis (CA)

TAIR books will be established and all TPS's associated with spacecraft, work,
including GSE, will be retained in these TAIR books.

4. Parts Installation and Removal Record (PIRR) (Except Panel No. 11)

The information noted on the PIRR consists of a part number (if available or appli-
cable); a description of the equipment or material; and the time and date of removal.

The parts installation and removal record will be prepared and used as noted in the

APOP with Quality Control required to buy off all entries.

5. Parts Tag:

As stated in paragraph 8 of the policy section above, all material removed from the

spacecraft must be tagged with a parts tag (KSC Form 4,8) as follows:

a. The parts tag will be stamped in accordance with Apollo 204 Review Board
Administrative Procedure #7.

b. The tag is to be attached to the hardware in such a manner that will not affect

the condition of the equipment.

c. The tag is to be attached to the container or bag into which the material is
placed.

d. The parts tag is to accompany the equipment or material at all timeS.

e. It is required that prior to removal of spacecraft hardware, spacecraft system
components, disconnect of spacecraft electrical connectors, and disconnect of

spacecraft plumbing lines, a short length of silver-gray tape be attached across

the mating line between the hardware to be removed and the adjacent hardware

remaining in the spacecraft. An indexing line is to be then marked on the tape

with a black ball-point pen at right angles to, and across, the hardware mating
line. A number correlating to the spacecraft hardware removal form entry is also
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to be written on each end of the tape. In order to avoid destruction of valuable
evidence, it may be necessary to deviate from this prncedure. In these cases, a
rood sheet shall be prepared which states the reasons the procedure cannot or
should not be followed,

/S/ Dr. Floyd L. Thompson
Chairman

Apollo 204 Review Board
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APOLLO 204 _EVIEW BOARD

FEBRUARY 7, 1967

Administrative Procedure No. 19, Revision A

TITLE: Establishment of the Panel,Coordination Committee

SCOPE: This procedure covers the purpose and activities of the Panel Coordination Committee

and is applicable to all elements of the Apollo 204 Review Board including Board and
Panel members.

POLICY: 1, The Panel Coordination committee is hereby established, The committee shall con-

sist of the following:

Mr. John J. Williams, Chairman
Col. Frank Borman, Member

Mr. Charles W. Mathews, Member

Dr. Maxime A. Faget, Member

Mr. George Jells, Member
Mr. John F. Yardley, Member

Mr. g. L. Benner, Member

Mr. John Hodge, Member
Mr. Ted Sasseen, Member

2. The purpose of this committee is to coordinate the actions of the constituted panels

and bring to the attention of the Apollo 204 Review Board those actions requiring spe-
cific approval of the Board.

3. All needs for coordination of activities and requirements that the various constituted

panels and other activities cannot satisfy or resolve by direct action between those in,

volved should be brought to the immediate attention of the coordination committee ....

4. All requirements to implement activity that comes under the direet control of the

Board (such as photograph examination,or disassembly of S/C 012 or the use or dispo.
sition of impounded items) will likewise be brought to the attention of the Panel Coord-
ination Committee.

5. A panel coordination review session will be held daily at 5 p,m. in room 2130 MSOB

unless otherwise specified. All Panel Chairmen are required to attend. Daily Reports
are required to be submitted by the Panel Chairman at that time. A daily meeting will

also be held at 9 a.m. in room 2130. Selected Panel Chairmen will attend by request.

5. Matters which require attention of the Panel Coordination Committee should be

addressed to the Panel.Coordination Committee,. room.2130, MSOB/867.6447.

S" Dr. Floyd L. Thompson, Chairman
Apollo 204 P.eview Board
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APOLLO204REVIEWBOARD
FEBRUARY24,1967

Administrative Procedure No. 20, Revision A

TITLE:

SCOPE:

POLICY :

Establishment of Apollo 204 Review Board Panel.s .

1"his procedure officially documents the Apollo 21)4 Panels and covers the purpose and .

activities of such panels. This procedure is applicable tO all elementsof the ApOllo

o0.t Review Board. Working panels were established at the beginning of the AS-204
Review Board inve,_tigation and have been in continuous operation. This procedure re-

vi._es previous documentation relative to these pane.ls.

1. Panels will be utilized by the.Apollo 204 Review Board to perform Specialized

tasks as identified by the Board. Each panel will havea Chairman appointed and ap-

proved by the Review Board and aboard Monitor to whom the.Panel Chairman is re-

sponsible. 'File official list of panels is contained in Attachment 1.

'2. The panels will provide reports of their activities as required by the Review Board

or the Pane_ Coordination Committee.

RESPONSIBII,ITIF._ .\C[IONS:

1. The Apollo 201 Review Board will appoint a Chairman and a Board Monitor for each

of the twenty-one (21) Task Panels. New panels may be constituted by action of the

Review Board to perform additional tasks. Attachment 1 contains the official list.

2. Each Panel Chairman will serve as a manager to direct and coordinate the activ-
ities of the Panel within the statement of work prescribed for that Panel as included in

attachment 1.

3. Each patwl chairman will report directly to tbe appropriate .Board Monitor and will

report to the Board, when required, on the progress of work: lte will obtain Board ap-

proval of work whenever required by other applicable Board Administtative Procedures.

•t; Each Panel Chairman is responsible for recommending membership on.the Panel

which must be approved by the cognizant Board .Monitor including any changes thereto.

The Board Monitor will initial his approval on the list contained in attachment I.

5. Each Panel ('hairman is responsible to designate an alternate in case of tempctaty

absent e. This alternate must be approved by the respective Board Monitor for each

Panel.

6. Panel reports of findings and determinations will be required of

all panels. These reports will be signed by the Panel Chairmen only anti submitted to
the Board through tht- appr,_priate Board Monitors. Board Monitors will insure that

mtnotit_ po.,dtions relative to panel reports are brought to the attentioa of the Board,
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Apollo 204 Review Board
Admin. Procedure No. 20

February 24, 1967

7. All final Panel reports submitted to the Board will be in the prescribed format as

included in attachment 2. Reports from Panel #11 will have limited distribution as
determined by the Apollo 204 Review Board Chairman.

Enclosure

1. Apollo 204 Review Board Panels
2, Outline for Panel Reports

/S/ Dr. Floyd L. Thompson
Chairman

Apollo 204 Review Board

D-15-67



ATTACHMENT1
APOLLO204REVIEWBOARD
ADMIH.PROCEDURE NO. 20
FEBRUARY 18, 1967.

APOLLO 204

REVIEW BOARD

PANELS
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PANEL SUMMARY

NO.

1

2

3

4

5

6

7

8

9

10

11

12

14

15

16

17

18

19

20

21

TITLE

S/C and.GSE Configuration

Test Environments

Sequence of Events

Disassembly Activities

Origin g: Propagation of Fire

Historical Data

Test Procedures Review

Materials Review

Design Reviews

Analysis of Fracture Areas

Medical Analysis

Witness Statements

Ground Emergency Provisions

Review

Security of Operations

Board Administrative Procedv_res

Special Tests

Final Board Relxxt

Integration Analysis

Safety of Investigation Operations

In Flight Fire Emergency

Provisions Review

Service Module Disposition

CIIAIRMAN

J. Goree, MSC

W. Hoyler, MSC

D. Arabian, MSC

S. Simpkinson_ MSC

F. Bailey, MSC

J. T. Adams, MSC

D. Nichols, KSC

W. Bland, MSC

R. Williams, MSC

P. Glynn, MSC

G. Kelly, MSC

N. Vaughn, MSC

G. Page, KSC

C.. Buckley, KSC

A. Griffin, KSC

G. Stoops, MSC

Lt. Col. K. H. Hinchman,
USAF

A. Mardel, MSC

J. Atkins

Capt. J. l.ovell

w. Petynia

BOARD MONITOR

J. Williams, KSC

G. White, NASA Hqs

M. Faget, MSC

Col, F. Botman, MSC

Dr. Van Dolah

G. White, NASA Hqs

J. Williams, KSC

M. Faget, MSC

G. White, NASA Hqs

B. Geer, NASA LaRC

F. Thompson, NASA
LaRC

G. Malley, Counsel

Col. C. Strung, USAF

G. Malley, Counsel

Col. F. Borman, MSC

Col. C. Strang, I'SAF

B. Geer, NASA LaRC

M. Faget, MSC

Col. C. Strung, USAF

M. Faget, MSC

B. Geer, NASA I.aRC

Col. Bcxman, MSC

J. Williams, KSC

D..15-69



II I I F' " r rl" _ i _[ - I I I '-- 3 .........
I [I [-I -

APOI.bO 204 REVIE_ BOARD

PANEl.

TasR No. 1

Task Titl_ S/C & 0SE Configuration

Task Description:

B_t_bli_n nnd d_cument physical configuration of spaoecrmfL mnd
GSE Immedlntely prior to nnd during fire incident including equipment
configurntion, swlt=h positions, and non-flight Item_ in cockpit. By
deviation, document configuration differences with re_pect to expected
inunch configuration and conflguration_ used in previou_ testing_
(Altitude chamber, for example), _s pertinent to this problem, To
a lower level of detail, document configurations1 difference between

the _pacecraft and other spa=ecr;_ft as pertlnent to thi_ problem.

_oom 2qOl Phone 659@

Panel Member's:

a. Goree, MSC

C. Haines, MSC
R. Lsrzon. NAA-D

W. Fdson, NAh-K_C

C. Gny, K_C

Cognizant ]l,_a_,,l Member':

, Chalrman

J. Willinmv

R. Murad_ NASA Hqs

C. Rouse, KSC
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APO[A.O 204 REVIEW BOARI_

PANEl.

Task No.

Task Title Test _n_'_-ronm_nt_ .....

Task Descriptton:

Prcvlde hi_tory of oll test environments encountered by this

spacecraft on e major assembly total assembly basis which are
germaln to validation of sy_temv from fire hazard standpoint.
Include appropriate qualtfi=ation testing of systems and sub-

systems. Particular emphasis snould be placed on quallfloation
te_t_ in pure 0 2 w_tn regard to pressures, temperature, time of
expo_ure,and-slmulatton of equipment m_Ifun¼tion. Indicate any
deficiencies in this test program related to the subject problem.

Al_o, include como_rlson wlth previous test_ of appropriate flight,
house, or boilerpl_te spacecraft. Any problem_ encountered related

to fire h_zard shall be do:umented.

Room 3431 Phone 521T

Panel Members:

W. Hoyler, MSC

A. Toeli:en, NAA-D

H. Dunhsm_ MSC/GE

C. Nolen, MSC/GE

Cogntzan¢ B(:ard Member:

, Cha,rman

G. Wnlte

F. Key, MSF¢
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APO[.I,O 204 HEVIEW BOARD

PANEL

Task No.

Task .Title Sequence of Events (ana mply dote revlew)

Task Description:

Analyze data obtained immediately prior to _nd during the
fire incident Includin_ digital, analog, voice eort_aunicatlons,

photographY, etc. Data _nould display _Ignificant events as they
occurred with precise time t_g. Time hlstorleS of 811 continuous
or sem-contlnuous recorded parameters, correlation of parameter
variations and events sh_ll be recorded as well 8s interpretation
of the results of said analysis. }_ere pertinent, normal expected

variet_on_ shall be compared wlth those actually obtained.

Phone6_

Panel Members:

D. Arabian, MSC , Chairman

A. Tischler, NAA-D

H. Crelgt_ton, KSC

W. Eckmeler, NAA-KS=

W, Jewel, KSC

Cogn,zant Board Member..'_- _ _'_'r

1

- T

e
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APOLLO 204 REVIEW BOARD

PANEL

Task No. ,_

T,ask Title Disassembly.Act ivlt ies

• !

Task Description:

Develop plans and procedures for progressive disassembly of spacecraft

for purposes OF inspection and faildre analysis. Dlsassemb]y should be con-

figured to proceed on a step-by-step basis, in a manner to obtain maxTmura
a_ount of information prior to disturbing evidence. Contents of testing re-
quirements shall also be considered. Disassembly plans should consider both

the cockpit and the area outside the pressure hull. Means for catalogtnq

documentary information within spacecraft and for disp]ay of removed [tems

sha]] be a part of these plans and procedures.

Room 120_ Phone 5497

Panel Members:

S. Si_pklnson, MSC

P. Hanifln, NAA-D

J.' Hoore, NAA-KSC

S Beddingfield, KSC

Cognlzant Board Member:

, Chalrman

F Borman @

D. Grimm, MSC

H. Shomf

P. Graf

R. Reed

R. Covel
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APOLLO 204 REVIEW BOARD

PANEL

Task No.

TaskTitle 0r[ in and Props atlon of Fire • - "

o

Task.Description:

Conduct inspections, chemical analyses, spectrographic analysis of spacecraft,

parts or rubble or use any other useful techniques to establish point of fire
origin, direction and rate of propagation, temperature gradients and extremes.
The nature of the fire. the type of materials Consumed, the degree of combustion

shall be determined.

Room 32_'_ Phone 7_38 ,.

Panel Members:

J. F. Bailey, MSC

I. Plnkol. LeRC

T. Horeff, FAA

J. Craig_ M$C

Cognizant Roard Member:

, Chair'mat_
J. Yardley, I_Q_c

H. Carhart, NRL

J. Leak, CAB

A. I_tupntck
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APOLI.O 204 REVIEW BOARD

PANEL

Task No.

Task Title Historical Oata

Task Description:

Assemb.le, review, and summarize h,storlcal data on Spacecraft and associated

systems as pertinent to the fire incident. Data to be analyzed shall i.nclude

records such as included .in spacecraft log. Failure reports, other quallty engin-
eering and Inspection docun,ents. Make interpretation on data as to applicability

to subject problem.

Room 1237 Phone 3P/94

Panel Members:

T.J. Adams, MSC , Chalrman

D. Bufflngton, NAA-KSC

J. Dickinson, KSC

J. Hansel, NAA-KSC

Cognizant Board Membcr: G. White /_'_

-_- _ 77
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APOI_LO 204 REVIEV, BOARD

PANEL

Task No.

Task Title

T

Test Procedures Review

Task I)escription:

Document test,procedures actually employed during day of Incident Indlcate

deviations between planned procedures and those actually used. Determine from

review potential changes that might alleviate flre hazard conditions or that

might provide For _mproved reaction or corrective conditions. Review these changes

with respect to applicability to other test sites or test condi:ions.

Room 2141 Phone ,")l_T

Panel Members:

D. Nichols, KSC

K. Cuzzupoli, NAA'D

M. Cahlll, NAA-KSC

W. Petynla, MSC

Cogmzant Board Member:

, Chairman F. Bryan, KSC

R. Swanson, NAA-D

J. Wright, NAA-KSC

H. I, uct,ion

D-15o76
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APOLLO 204 REVIEW BOARD

PANEL

Task No.

Task Title Materials Review

Task Description:

Assemble and summarize data and analysis related to flammability of spacecraft

materials. Results of other programs as well as Apollo shall be considered. Re-

quirements for additional testing shall be recommended. Review Apollo test condi-

tions for adequacy. Make recommendations for material or configuratlon changes

to alleviate fire hazard. Perform analysis as appropriate to determine overall

energy balance, correlations with temperature and pressure build-up, etc.

Roc_ 1800 Phone 5481_.

Panel Members:

W. Bland, MSC

A. Busch. KSC

Archer, NAA-KSC

, Chairman

/,

Cognizant BoardMember:/_._ag _e_'_- _

R. Olsen, N/_,A-D

E. Welhart, MAC

W. Riehl, MSFC

A. Staklls, MSO

D-15-77
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APOI.I.O 204 I_HVIEW 13()ARL)

PANEL,

Task No. ,_

Task Title Design Revlew_

Task Descriptlon:

Conduct critical design reviews of systems or subsystems that may be potential
ignition sources wlthin cockpit or which might provide a combustible condition

in either normal or failed conditions. Areas such as glyco] plumbing configuration,
electrical wiring and its protection, physical and electrical,, other potential

ignition sources such as motors, relays, and corona discharge. Other areas of

review inc].ude egress augmentation and basic cabin atmosphere conce4}t (I vs. 2 gas)..
Document where applicable pros and cons of design decisions made. Summarize rec-
omrnended changes for corrective action.

Room 3301 Phone..27q

Panel Members:

R. Williams, MSC

J. McCarthy, NAA-O

J. JahokaitlS, KSC

R. Pyle, NAA-KSC

, Chairman A. Cohen, M$C

Fred Sanders

Cognizant Board Member: G. White, NASA Hq /_

D,15-78
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AI)()I.L() 204 REVIEW BOARD

PANEl,

Ta.sk Nu. 1,)

T&sk Title Analysi_ of Fracture Areas

Task Description:

Inspect spacecraft for _tructural failures resulting from flre. Analyze

these failures from standpoint of local pressure.- temperature Ievels,dire¢tlon

of gas flow, etc.

-.Rq_n 23r_,, Phone 7870 .... r I . .............

Panel Members:

P. Glynn, MSC

L. Korb, NAA-D.

R. Johnson, MSC

O. ROOt, NN_-D

Cognizant B_ard Member:

j Chairman N. Koenig, NASA - KSC

-)

l_ee r t/'_
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APOLLO 204 REVIEW BOARD

PANEL

Task No. Ii

Task Title Medical Analysis

.=_

Task Description:

_Me__eeal An__. A sun_nary of medical facts together with appropriate
medical ana_{s _hich would be of interest to the investigation. Examples
would be cause of d_ath, pethologicaZ evidence of overgressure_ and any
other areas t_t might be of technical value in determir_r_ the cause of
accident or in estabZishlng corrective action.

Ro_ 3849 Phone 35AI

Panel Members :

G. Kelly, MSC

A. Harter, KSC

N. Pincock, KSC

R. ThompSon I PAA

Cognizant Beard Member:

, Chairman P. Hoffmen, USAI_

_ E. Fer_uson. Jr..

T. Spann

R..P_rr ;sh

." # "

f " .

G. Malley. _ounse!

USAF

i i
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APOI.I.O 204 REVIEW BOARD

PANEl,

12

Witfiess _t&t_meflts -- -

_, i'-

f

Task I)/-,sc rtpt ton:

An or_erl_, process to collect all data from witnesses (includes eye

witnesses aS well as concole monitors). Thi_ includes a determination

of who to intervlew_ arranKing for competent people to conduct the Inter-

views, reeordln_ data_ and collectln_ it Into.a form suitable for publlca-

tion as an appendix to the formRl report. I_toluded also in tbls task is an

analysis of the pertinent sequence of events as reported by the bulk of the

witnesses together with a summary of that testlmony which is contradletor_J

tO the main data,

Rbom
P_e

Pand! Members:

N. Vau_tm, MSC

J. O'Dobfiell, KSC

C. McNammra, NAA-_T]C

C..Rct_erton, KSC

Cogflt_ant lh_ard Member:

,.Chairman

Lt. Col. Favors, USAF

H. B1ackwoo4, NASA B_..

Co|, C. $trsng. USA_" _/_/I

G. Mall.y. {Oun_el
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APOLLO 204 REVIEW BOARD

PANEl.

13

(;round Emergeucy Provisiof:s R_vi_w

Tdsg l)esctlplLof_:

_ts ta_k involveo an orderly review of pl,.tnned ground emergency procedttrea

relative to their adequacy, a_ well as a review to determine %bat emergency

procedureS, in fact, exist for tO.1 appropri,tte aetlvltle_. This review

should concentrate on activtty at, the latmch site, and sl_ould inclu4e recommendations

to the board for chanfea in exlotiI_ procedures az_d for the creation of new

_m_rgenCy procedures if deemed uee,,_sar_.

RoOcI 2121 Phone t_230

l'ah_'l Mt, f_abers :

G. Pa_e, k_C . Chatrnaat_ R. Russell, NASA t'[,_.
W. Ctutnlnghltm M_C

C,. :_J.th, NAA-D R. Sayera b_qC

L. l_trnet t K_C

J. Chapp_e, HSC R. RocEester NAA-O,CE.

K. Wl_h_n, N_Jt-K,_'C H, Carl|on K_C.LVO

H. Luet.!en

¢.',,gn i - ant th'3 :',! M,'n_l_,':" '_I__9_I__.

.... I

D.15-82
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APO[.I.O 204 I_EVIF:\V I_()ARD

PANEl.

Task No. l_

Task Title Sechrtty .of operations

- r

Task Description:

This group shall review existing security practices for adequacy. Tats

includes such things as access control, p_rsonnel sign in requirements,

budd_y systems, background Investig&tion rdqulrements, etc. They shall also

make responsible recommendations to the board on changes to existing

practices.

Room 1239 Phone 2350

Panel Members:

C. Buckley9 k_C

R. Malne.s NASA HR.

S. Ellis, MSFC

C. Buckel, MSC

CoRntTanl Bhard Member:

, Cha,rman

Vice-Chalr_an

Col. C. Strand,

R. Galnes Lewis

W. Homer KSC

Col.W. r_sn USAF

D.1_93



APOL':.O 204 REVIEW BOARD

PANEL

Task No. l_

Thsk Title Board A4ra£nistrative Proe_du_'es

Task Description:

This @Toup shall establish a/_d doc_men_ administrative procedures for

the bo_rd to use. This includes activity _uch as procedures for the control

of spacecraft work, logging and filing or" exhibits, maintenance of loK Of

board activities, schedulingof meetings, preparation of agenda for board

meetln_s, arrangements for secretarial serviceS, reporduction of material,
etc.

R_om 1842 Phone 6706

Panel Members :

A. Griffin, ESC

G. gufflnes, MSC

, Chatrrflan W. I_odv ,, KEC

P. Reed, NAA-_C

Cogn|zant }_,_ar,i MOmher:

• F

a ,

7

Q m

qQ.

b

"I
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APOL[.O 204 RI-:VIEW BOARD

PANEL

Task No. 16

TAsk Title Special T_ata

Task Descrtptv)n:

Thl_ task involves the coordination of desired teats generated by other

Eroupe into ar_ overall integrated test plan. For ex&mple flammability test-

In6 will probably be done at several locations. This group will aseuze proper

ccordlnation of this activity. ,_Jor tests such as mockups of actual con-

figuration, boiler plate destructive combustion tests, eta. would be _nmidere4

by this group, and &ppropriate action recommendations would be made to the

bosu_i, Te_t results would be collected, reviewed_ and edited in a form suitable

for inclusion in the final report.

ROom. 3_31 Phone 5371

Panel M_mbers:

G. Stoops, MSC

J. Jeter, _C.

E. Gunn_ _t_

J. Sauudors, NASA Hq.

, Chairman

Cogni=,ant Board M,,mbor:_

D.15-85
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Task No.

Task Ti*_le

APOLI.O 204 REVIEW BOARD

PANEL

17

?Inal Board Report

Task Description:

This actlvlty.involves the organization of the report, the delegation of

responsibility to other assigned task groups, the review and editing of submitted

material, and the final preparation of the report.

Room 1806 Phone 6,50_

Panel.Members:

Lt. Col. K.H. }Ltnchtnap Chairman

J. Ross

R. Smith

Cognizant Bc_ard Mbmbcr: Col. _tran_ _/__

- [.... . ....

• B

!

f,

__

o A

4 •
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APo!.I,O 204 REVIEW BOARD

PANEL

Task Drscript1_n: .

This task involves the review of inputs from all task gro_ps_ the correlation

of all pertinent information, feedback for further study, and the final technlcal

integration of the evidence.

Phone 6722

Panel :Members:

A. _ar,iela MSC , Cha,rrnan

D. Levlne, NAA-D

R.._>yle NAA.MSC

¢. _lar_, KSC

S. Jones MSC

H. Taylor MSC

D. 5_oyhew MSC

A. Cohen MSC

J. Lobb MSC

E. Walt,,rs NSC

D_15-87



_ • .., ......._ _ , ._-_q_.mmq_w- % .,:_<_ ......... _ .... . .... _,_:

APOI.I,O 204 REVIEW BOAKI)

PANEL

Task No. i_I

Task Title S&f_ty of Invegtlgatlon ,_perations

Task Descripl*on:

This group is chtu-ged with. the responsibility of revlcwing _ll op,.rutlons

perfolnned dur1:;C the investigation to assure that all persor_nel safety require-

ments aye adequately maintained. -

Room 1427
Phone 7]qo

Pane[ Members:

John Atkins, KSC ,Chatrman

D.-Karl, PAA Pad Safe'y

Ralph Walker, D,,nd_x System 8At'ety

John McGough, 'TC Operations Safety

Cogn_vant }h_.,u''i,M,.mhe_': B. Geer

I.t. Col. J£m Rswers, _ATR

,,j
e

" i

,!

ii

.!

T

£
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APOIA,O 204 REVIEW BOARD

PANEL

TAsk No. . .20

Task Title In.Flight Fire Emergency Provisions Review

Task Descr_ptton:

This task involves an orderly review of planned in-flight fire emergency procedures

and other provisions relative to their a_equacy, as well as a review to determine

that emergency procedures, in fact exist for all appropriate activities. This

review should include recomaendations to the board for changes in existing

procedures and other provisions and for the creation of new emergency prOvisions

if deemed necessary.

Room 3431
Phone 6666

Panel .Members :

Capt. _ Lovell HSCue

Lt. Col. R. Evans HSC

R. Warren

R. Glover

Cogmzant Boat'd Member:

,Chatrman

F. Borman "/4

T. Loe

N. Shyken.

J. Swlgert, Jr.

D,15-89



APOI.I.O 204 Itt':VII-:W 130:\1/I)

PANEl.

Task Descmption:

This task involves _he planning al,d execution of necessary

8M activity beginning at the time of Board approval for CM de-

mate. This task will be performed mainly by appropriate Apollo

llne organizational elements ill accordance with a Board approval

plan which identifies the Board requirements for documentation

and control of this activity.

D-15-90



Attachment 2

Apollo 2_ Review Board
Admin, Procedure NO. 20

February 18, 1967

OUTLINE FOR PANEL REPORTS

This review, as in all accident investigations, will determine a primary or most probable cause

of the mishap. Once the l_rimary, or most l_robable cause has been determined, a recommendation as to

corrective action(s) to prevent a recurrence is then agreed upon. Each task panel pursues its course

of action and submits a report through the Board Monitor to the Review Board with one (1) Copy. This

repot't, while it might not relate to the determined primary cause, could be data that exposes contribut-
ing causes to this accident. Each panel, be it test environments, historical data, tegt procedures re-

view or any other p_anel has a most important function within the structure of the Apollo 204 Review

Board.. In addition to determining what caused the accident, a good review board determines what ex-

isting designs, technical, data,.test procedures, etc., did not contribute-to the mishap. In other words,

a validation process runs concurrently with the accident investigation as a beneficial.by-product. It

is conceivable that these task panel reports will be referred to in the future for information as to sys -

terns operations and/or reliability during adverse conditions.

Certain task panel reports will provide the basis for the "Narrative" of the accident, as well

as the input to the l_oard for thc "Investigation and Analysis" portion of the final report.

The desired form_:t of the ta.qk panel reports is attached.

D-15-91



FORMAT FOR TASK PANEL REPORT

Part VII - Apollo 204 Review Board

Task Panel Report

Section A. This is the work statement assigned the panel by the Review Board.

accomplished)

Section B, Proceedings (How assigned work statement was accomplished)

(Charter of task to be

Section C. Findings and Determinations

Findings and determinations should not only- be addressed to the proximate cause(s) of

the accident. They should also cover any condition discovered which could have caused

the accident or which, in any way, could improve the mission of the Apollo Program.

1. Finding:

No overall evaluation .......... (Fact).

Determination:

It is concluded that ......
..... (Assumption; logical conclusion; considered

opinion, etc .)

2. Finding:

Determination"

Section D. Supporting Data

This section will include identified photographs, if appropriate, test results, diagrams,

consultant statements, recitals, copies of data, etc.

D- 15-92



APOLLO204REVIEWBOARD
FEBRUARY19,1967

Administrative

TIT I. F.:

SC(1PE:

POI.ICY:

PRtII:F.DI'RE:

Pti×edure No. 21

A{'cess C..ontrol tO .%rvi('e Mtxtule Di.gassOfubly Atca

"l'his prucedure c6ve_'s acct_ss control to the ._ervice M_xlule I)isas.gentbly Area

(herein after called Controlltx| Areas'} locattxt in lligh Bay (_[ the .ktSOB, This

ptocednre is effective hom the time of ('ntry of the Service Module into the Con-

trolled Areas until release by the Apollo o0.t Review Board Chairman,

1, In order not to restrict other concurrent operations taking place in the High

Bay of the .MSOB. the Controlled Areas will move as the vehicle is pr6_'essed

throuRh lilt' Iligh Bay. The 3 Controlled Areas will be a.g follcavs: (see attai'h-
llle I1 t ).

,L CON'I'R()i.I.EI) AREA NO. 1 : Integrated Stand No. l.(lhnation of control
_vilI I)t' al)proxinlatcly '2 (lays_,

b, ('tlNI'R()i.I El) ..XREA NO. '2: Ill-! - 12.t Stand (lhtration of ctmtrol will be
apl_roxinnttoly 1 dayL

c. ('ONI'R()i.I.I.3) ARFA NO. 3: Ili.t - 13.l Stand (_,:ehi¢'h' will remain on this

stand until rclt',l_e Ily Al_llo 20.| Review IV.mld Chairnlan).

2. l.inlited access to tile Connolh,d Areas shall be ntaintained on a fnll time basis

(°.t hollrs pot day'_ by a ._ecurity iflOllitor.

_. A log of all ir'r_onnel not on the at'ces._ list that+ ar0 i_'rmitted entry into tilt'

(_ontrolled Areas xvlll bc nla tilt,tined by tilt- Nt,ct|rity nnmitor.

'l. l_t'rson_ authori,'.cd tit ,_igu ill Visitors and. or add to the.access li'_t are noted

by alq_tOlU ialt, aste.ri,gk(s_ oil tilt" list.

1. Pelsonnel will clear through the, security Ii_oxlitor prior t_ entering tile (_onttolled

Area. N{_ .gpcclal Ihl,dl_ttl_, _'ill bt' providth[.

'2. Personfwl will cntt't ,hid h'ave the (_ontlilllt,d Art, as ,is shown ill the attat'hed.
sketch.

ih. I:hml I..'Ihontp_cm
(_ll.tit nla It

Apc, lh +,_Ol Rt'_ tt'w ll+O,ll'l.I
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ATTACHMENT
APOLLO 204 REVIEW BOARD
ADMINISTRATIVE PROCEDURE NO. 21

FEBRUARY 19, 1967
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APOLLO 204 REVIEW BOARD.

FEBRUARY 23, 1967

Administrative Procedure No. '2'2.

T-ITI.E: C.oimol of Audio Magnetic "l_apes

SCOPE: This procedure covers the control of all voi('e transmission re_'ording-_ relative tO

_pac_'craft 012 during the Plug.-; Out Test on January 27, 1967.

POt.ICY: 1. All t_riginal and duplicate _oice i'ec0rdingg on I '.t" magnetic tape relative to

S C 012 after 0600. Janltary o7, 19t_7 ,,;hall be included in this procedure.

'2. Access to these voice tapes as _'ell as *|uplicateg shall be restricted to
Board .Mi'mber,;. Pan0l Ch,lttnlen or their de,giguecs as specifit'd ill ',vtithlg.

I'R(R:EI!URE:

3. All,tapes will be located in a controlled central tape library. Playback of these

talr'_ will hi" ill aJ:tott.|;'ltlco with tl_e proct:dllrc as speci[ied belo_v.

,,,l B, MSiIB.I. All original and duplicatc voice tapes _ill be impounded in Room '_"
Pholle: ,'.lfi7-6270.

'2. (biginal ::_l_es will hc p .lyed back oitly to ll|akc ,t duplicate.

3. P.layback._ _'ill I,e flora a duplicate onls.

t. A dupltt_ate cart be made [tom all orlgtn,ll otll_ when authorized in writing by a
IIO;llt.| lllCIllbcL.

5. .Ill ,,liginaln and dupli_ art'."; *_ill hc ntailltaitlt,d Iu a centlal tape library lot ated

ill ROt)hi 272.1B whcle lt't'ofdt'l,,_ _ill be ,ix,lilablt' tot authorized pt't'SOllllt'l..

I:. Mr. G. llu[fincs ol his alterttate Is the ccntlal tape lihlal,, manal_ei' .lnd in respon-

sible [tit nlaint,linJng the tapc,,, ill a lt_kcd safe alld [t_. ellStlrlllg that only authoti/.cd

pt'r_onflel h,t_,t, ,ictcss to tilt' tape._., lit; will s, hvdule alld.ct'_otdlllate playbacks to

aSSIIIC ctttcie|lt list" el [,II)_'s itlld, tt'cotdets, IIollts of tilt' library will n,_rmally b,_'

d.ttlv _'ltalll $ ,lilt to 1630 p.til. AITalig(+IIICIIIS ft. l|St' o[-lhc librar._ at times other than

tlt_mal dut', hottt _, ( dtl I)(" ittadc b_' ColllaCtltlg tilt' manager.

,.I.S.1 Z _'ill be duplicated7. (It Igtthtl talr'S t olli.ll|liilg tile tltUi' ltlter_al '23:'2".+'i. --,1, _.
Ill ttx+o parts ssitll this tilllt' illtt't"¢al el ,lll_ p,llt thelt'of betllg Oll it ,,_epdrate t,tpe. ]his

t tlltC tiltt'rval rcquffes _xlIttt'll ..X,_20I Rcv lev, Board ,ll+proval to be pla._ cd bat'.k.

_. An> t_igtn.d m,l_, Iw dtlplic.tted at tilt' rt'qut'st ._f an ,utthottzed p_,t,_ou, bttt the

dtll_hl.tle will be ret,llllt'_ll lit tilt" t't'lll.ral i.lpt" lilllal'l'.

'_ lb. l"lo;,d !.. Ihol||p',ou. Chatln|an
_i_,11o 201 Rcvw_v B_,,trd

D-15-9._



APOLLO204REVIEWBOARD
FEBRUARY25,1967

Adt_iinistrative Procedure No. '23

TITI.E: Disposition and Storage of Physical E_'idence

sCoPF: This procedure coverg the dislSosition and storage of Command .Mtxtule 012 following

the completion Of the on site investlgati6n b_" the Apollo '20-t Review Board.

POLICY: Except for furth& testing of componetitg deemed necessary by the Apollo 204 Review
Board, the physical evidence, #omprised of the Cotiunand Module of Spacecraft 012

together with itg various components and systems installed thereiu at the tilu_ of the
accident occurring oti January '.'7, 1967, shall I'_'cplaced in the custt_y of th_ John F.

Kellnedy Space ('enter. _%hen approved by tile Board. the systems requiring no further.
tests shall be reinstalled, as pi-acticable. ;,n the sp,tcecratt. i'hc spacecraft, together

_ ith all itelus, s._stenls and components sho_,ing evidence" of datnage caused by. the

incident of ,January 27. 1967, shall be placed ill a weather tight, secured container
with appropriate locks aud seals. Access to tilt' locks and ,eals shal] be controlled

by all individual delegated custtxtial responsibility for the evidellce by tile Board.

I'RIR'I'llURE: 1. Ill tile event it becomes necessary or desirable to reexamine an)' systcm or com-
ponent _'itltin tilt' spacecraft, ot the spacecraft itself. Board approval for such access
shall be obtained, and in accordauce with suth reasonable precautions as may be ne-

cessary to preser_,¢ tilt" evidcntiar_ nature of lilt' n:odttlc, the ('usttxtian shall permit

stlch access. ,

" In tile event it becolnes ilecessarv to rcnlove trom tilt" nltx|uh' any item. system or

component for lutlher testing..t receil)t shall be tendeled to tilt" custodian of the
nli_lulc, together _'ith a rt,.ierence t_) tilt" lest to be I_,er[olnwd. and the place o[ perfor-

tnatlce. .-'ks a nect-,s.'_ary part of any huthet tt'_tin._ procedure_, the condition of tile

item, s.%,'Slell 1 OI t'oIlli_oile lit shall bt' noted: tilt' c\atl Ilaturc of tilt" test-to be per[ottned
shall .be dcsctibed; tilt' time, date and plat c o1 tcstin._ _hall be listt_l; the result,g of

the. ti_,-,I ,,,hall be tloctlnleiltt'd alld lilt' item. system ol COtllpollent shall be letnrned to

the nl(xlule Cllstodiall. l'poll receipt of lilt' itetll, _'¢_telll or fOlllpOllellt. _'lth (IOCllltlt¢ll-" "..........

tation in atcordance _ith thi.', ptott'durt', tilt' item. s_slenl or comptulent shaU be re-

iflstalhxt, as practicable, ill the nit,hilt', and tilt' docunwntary results ol' tht' te,_t shall
be [or_'atded hy tht' mtxlule custt_tiau to tilt' B_.ud',', depository at l.an,_h'v Rt'._earch

(_t'lltt'r, ll,lltq_toli. Vir_nia; .\ttt,nlitm: ..\polh_ 21/I Rt'tt_lct'_ ('usttxlian.

,_. Bonded alld scaled storage of lilt' ttt4_hllt" alld it_ itelu,_.mx'stelus .lull <otnponents

sit,tit be t outinued iora periled o[ 10 vcars, utth'ss _ooner ordered reh,.tsed from

storagc.b_, tilt' Board. :\t tilt' end ot a I0 yea[ pcriod ot' tltlle, ptoviding, 11o further use
of tilt' tutxlule then alq_ears, the II_(_tult'. its ilcm_, svstculs and conq_onent_.',hall be

disposed of 111at (otdante %%ith tilt" instrllction', oi tilt' Boald.
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4. During all times the module and its related equipment is in sealed and bonded stor-

age, efforts shall be maintained to l_revent its examination by curiosity seekers and

Others not having a bona fide interest in the module and its equipn_'_t. Final dispo.

gition Of the module shall be in accordance with such procedures as to prevent its ex-

ploitation as a commercial exhibit, Or its use as a curiosity,

/S.' Dr. Floyd L, Thompson, Chairman

Apollo 204 Review Board

D-15-97



APOLLO204 REVIEW BOARD

MARCH 10, 1967

Administrative Procedure No. 24

TITLE: Environmental Control System (ECS)lnvestigatiot

SCOPE: This procedure is applicable to all elements of the AS 204 Review Board and
attthoriz_'s and initiates an investigation of the Spacecraft O12 Command Module

ECS. The ECS will be tested, disassembled, and analyzed to the fullest extent

to determine:

a, P o, sible fire initiators

b. Possible fire propagators

c. Suitability and.safety of design and fabricated hardware for use in

S C applications,

POLIC¥: 1. This task will be conducted utilizing existing AS o04 Review Board Procedures.

2. A Board desi_mated agent is herein appointed and is to be supported as required

by the S C Prime Contractor, the pertinent Subcontractors, KSC - Materials Analysis

Branch and appropriate quality and support elements,

._. After approval of pertinent general test plans, the designated Board Agent is re-

sponsible_for the generation, control, and implementation of the detailed plans and

activities.

PROCEDURE: 1. This procedure establishes the S C 012 ECS Investigation Committee and de,

lineate._ the Committee's authority.

2. The ECS lnvesttgatton Committee will consist of:

a. D. ilamptou, Chairman LBoard Designated Agent)

b. Robt.rt A. Bruce (Alternate Board Designated Agent)

c. E, _t'rtght, KS(" • E('S

d. D. Evarts, KSC - %IXB

e. _. Hunter, NAA • Do_'ney

f. E. Griffith, N XA, F. F.

g. I). Nell, Air Re_eatt'h

Q
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m "-
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REPORTING:

3. The Board designated Agent will act as Chairman of this Committee and is
granted the same authority and privileges as has been defined for Panel Chair -

man in the existing Administrative proCedures.

4. Each member of this Committee may, at his discretion, call a tempocaxy hold
to the operation. An immediate aplxaisal will be provided with all attempts made

to reach a mutually agreeable solution. If such cannot he achieved, work will not

progress beyond the point Of no return until the Board designated Agent has ob-

tained resolution from higher authority.

5. MAB will act as staff advisors in the InVestigation and conduct specialized

k,_vestigations as requited.

6 Air Research will provide engina-ering advice, planning Procedures, testing
and disassembly as tequk_ed on Air Reseaxch supplied subassemblies and com-

ponents.

7. North American Aviation will provide those normal .services such as system
level engineering, TPS generation, GSE preparation, testing, QC inspection, etc.

1. Periodic p_ogress reports will be made at pertinent intervals.

2. A final integrated report will be published upon completion of the effort.

/S, / Dr. Floyd L. Thompson
Chaixman

Apollo 204 Review Board
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APOLLO 204 REVIEW BOARD

MARCH 13, 1967

Administrative Procedure No. 25

TITLI_: Continuation of Testing in Support of Apollo 204 Review after recess of Board

SCOPE: This procedure is applicable to all elements of the Apollo 204 Spacecraft Program

Office, Kennedy Space Center, and Manned Spacecraft Center that require testing

and analysis of subsystems, components, and materials of Spacecraft 012 command
module in support of the Apollo 204 investigation. This procedure becomes ef-

fective when the Apollo 204 Review Board completes its on- site investigation and

recesses.

POLICY; The policy and procedures set forth in Administrative Procedures 5, 11, and '2.3,
not inconsistent herewith, are applicable. Unless otherwise approved, only non-

destructive testing is permissable.

PROCEDURE: 1. When a requirement exists for testing, the custodial agent shall be informed

thereof.

2. Laboratory tests and analyses in support of the investigation of the Board will

be continued by the appropriate Panel or Panels after recess of the Board, and the
results of such tests shall be incorporated serially in Appendix G of the Final Re-

port of the Board and appropriate distribution made.

//S." Dr. Floyd L. Thompson
Chairman

Apollo 204 Review Board
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SPECIAL TESTS

A. TASK ASSIGNMENT ....

The Apollo 204 Review Board established the Special Tests Panel, 16. The task assigned for accom-

plishment by Panel 16 was prescribed as follows:
This task involves the coordination of desired tests generated by other groups into an overall

integrated test plan. For example flammability testing will probably be done at several locations.

This group will assure proper coordination of this activity. Major tests such as mockups of actual
configuration, boilerplate destructive combustion tests, etc., would be considered by this group.

Test results would be collected, reviewed, and edited in a form suitable for inclusion in the firml

report.

B. PANEL ORGANIZATION

I. MEMBERSHIP

The assigned task was accomplished by the following members of the Special Tests Panel:

Mr. G.j. Stoops, Chairman, Manned Spacecraft Cemer (MSC), NASA

Mr. J. D..Jeter, Kennedy Space Center (KSC), NASA

Mr. J. F. Saunders, Office of Manned Space Flight (OMSF), NASA
Mr. M. E. Gunn, North American Aviation, Inc., KSC

2. COGNIZANT BOARD MEMBER:

Dr. Maxime Fagct, Manned Spacecraft Center (MSC), NASA, Board Member, was assigned to

monitor the Special Tests Panel.

C. PROCEEDINGS

1. INVESTIGATION APPROACH:

a. The request for special tests were generated by Members of the Board, Panel Chairmen, or Panel
members. It was the responsibility of Panel 16 to review these requests to assure that:

(1) Test duplication did not exist
(2) The test was relevant to the AS-204 Review.
(3) The test would contribute significant and meaningful technical results.

b. The Special Test Panel was also responsible for:

(1) Securing appropriate hardware or materials to accomplish the test.

(2) Proposing the test facility and/or agency to perform the test.

(3) Scheduling the test.
(4) Securing the appropriate approval to implement the test.

(5) Assuring that test data and reports were submitted by the test agency and delivered to the

requester.
(6) Maintaining a test status.

(7) Publishing a periodic test summary and status.
c. Panel 16 served as a separate Panel from January 31, 1967, through February 23, 1967. The

Panel was dissolved on February 23,. 1967, and merged with Panel 18. This merger was accom-

plished to better support the Apollo 204 Review. The work statement of Panel 16 remained virtually

unchanged and at that time continued as a responsibility of Panel 18.

2. SUMMARY OF ACTIVITIES:

a. The accomplishment of the assigned task required that Panel 16 establish a system to receive,
maintain status of, and implement .special testing. A Request for Special Test.(RST) form was
devised and issued to all Panel Chairmen on February 13, 1967. The purpose of this form was to

permit the requestor of a special test to do so with minimum effort and maximum speed. The RST

form also displays the test approval signature, the test location, and the originator.
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number. The RST and the STN are synonymous. All correspondence, data, reports and other

incidental information was filed by this number.

c. The Special Test Panel reviewed each test request to establish hardware/material requirements

and to determine the test agency or facility who could best accomplish the test. Panel responsibility

also required that the procurement or shipment of hardware necessary tO perform the test be accom-

plished. The Special Test Panel fulfilled this responsibility through the use Of appropriate contractual
channels.

d. Panel 16 presented the test request with the recommendation of approval or disapproval to Inte-

gration Analysis Panel, 18. This recommendation included the proposed test facility, the availability

of hardware, and the priority of the test relative to other AS-204 Review testing being done in the

same facility.

e. Test approvals were acquired from either the Review Board or Panel 18. Board approval was

required on all tests which utilized Spacecraft 012 hardware or spares or "one of a kind" hardware

whose use required control. This assured its availability for .\5-204 Review Board usage. Board

approval was secured through Panel 18 and the Panel Coordinating Committee. All other testing

was approved by Panel 18 prior to implementation.
f. Implementation of the test was accomplished by either .a Test Preparation Sheet (TPS) or an.

Apollo Spacecraft Hardware Utilization Request (ASHUR). The latter is described in Apollo 204
Administrative Procedure Number 5C (Appendix D-15). The TPS was used for defining the test

requirements and procedures for all Kennedy Space Center (KSC) and Manned Spacecraft.Center

(MSC) testing. The ASHUR defined the test requirements and was used for all Spacecraft 012

hardware testing accomplished at any location other than KSC.

g. Test data and reports resulting from special tests were submitted to Panel 16. Panel 16 distrib-

uted the test results to the originator for his technical evaluation and subsequent inclusion in his

final report. Panel 16 was not responsible for performing a technical evaluation of the test data.

However, it was responsible for assuring that the data and reports were submitted by the test

organization immediately following completion of the test. A summary of pertinent test evaluations

resulting from Special Tests is included in the Panel 18 final report.
h. Panel 16 test files were closed out individually as the tests were completed. Test reports and data

were distributed to the test originator. The total file, including originals and working paper, was

officially transmitted to Panel 17 for filing.
i. The first test summary was published on February 4, 1967. Starting on February 14, 1967, the

status summary was published each Tuesday and Thursday and has continued through the Apollo
204 Review. The Special Test Summary _zas distributed to each Panel Chairman and the members

of the Panel Coordinating Committee.

D. FINDINGS AND DETERMINATIONS

This section is not applicable to Panel 16. Technical evaluations of tests were performed and re-

ported by other Panels.

E. SUPPORTING DATA

Enclosure Description

16-1

16,2
Special Test Statistical Summary

Special Test Synopsis

D-16-4

I

i

I

]
I

7;

-1

• ,D



SPECIAL TEST SUMMARY

MARCH 14, 1967

SPECIAL TEST REQUESTS
DISAPPROVED

IN PROCESSING

APPROVED

(TOTAL)

IN TEST (TOTAl.)

KSC
MSC

OTHER

COMPLETED TESTING (TOTAL)
RESULTS NOT RECEIVED

RESULTS RECEIVED

RESULTS IN PANEL REVIEW

CLOSED OUT

8

12

7

2O

11

1

38

I1

27

5O



STN

1,

.

,

.

,

.

.

.

.

10.

11.

12.

TEST TITLE

TV SIMULATION

SPECIAL TEST SYNOPSIS

TEST PURPOSE

Substantiate visual resolution expected from a TV

monitor system, Test completed on SpaceCraft 008

per TPS V16-002-068, Evaluation by Panel 18,

CLEANING FLUID SQUEEZE
BOTTLE ANALYSIS

Assure that bottle contents had no causitive relation-

ship to the accident. Analysis per TPS S/C 012-MA-

003, Evaluation by Panel 18.

COBRA CABLE -- SPARK

IGNITION SOURCE

Determine if connecting or disconnecting cobra cable

could cause spark or ignition. TPs S/C 012-MA-016

complete. TI:S S/C 012_MA,018 waiting parts. Eval-

uation by Panel 8.

NORTH AMERICAN AVIATION

MOCK,UP NUMBER 2 SHIPMENT

Required as a visual reference to support investigation.

Arrived February 8, 1967- No evaluation required.

ONE-HALF SCALE MOCK,UP

SHIPMENT

Required to Depict S/C 012 Cabin Interior. Arrived
February 8, 1967. No evaluation required.

S,'C 014 SHIPMENT Spacecraft 014 requited as a practice and p.rocedure
verification vehicle for S/C 012 disassembly activities

. Arrived February 1, 1967. No evaluation required.

EMERGENCY EGRESS TEST Determine force required to break hatch seal at

various cabin pressures. Test disapproved because of

hatch redesign. No evaluation required.

SPECIAL HANDLING
PROCEDURE - S/C 012

Develop procedure to assure proper handling, testing,

and disposition of S/C 012 hardware. Administrative

Procedv: e 5B released. February 8, 1967; revised to
5C on ? ;arch 3, 1967.

SPACV SUIT TEST Determine response of demand regulator to various.
movements of a suited crew member. Completed on

MSC Portable Life Support System (PLSS) console

per TPS EC44-0120 and TPS EC44-0121. Evaluation

by Panel 3.

BECKMAN OXYGEN

ANALYZER - GAS ANALYSIS

Determine whether an)' clue to the cause of the fire

could be found in the gas analyzers - Completed in
KSC Materials Analysis Branch (MAB) per TPS

S/C 012-S/C 007 - Evaluation by Panel 18.

OXYGEN FLOW RATE
SENSOR TEST

Attempt to simulate S/C 012 oxygen flow rate data

by subjecting a spare transducer to varying loads -
TPS S/C 012-CM-CA 028. Evaluation by Panel 3.

ANALYTICAL STUDY OF
FLAMMABILITY OF

MATERIAL IN OXYGEN

Provide a basis for a comprehensive fire control pro-

gram in the spacecraf:. Four week study contract
awarded to Atlantic Research on February 16, 1967.

Evaluation by Panel 8,

ENCLOSURE 16,2
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13, ,

14.

15.

i

16.

17.

18.

19.

20.

21.

22.

23.

QUALIFICATION-TYPE
TEST ON LITHIUM

HYDROXIDE (LIOH)

CANISTER

GAS CHROMATOGRAPH

CABLE ARCING TEST

DECOMPOSITION PRODUCTS

OF. LiOH CANISTER

GAS CHROMATOGRAPH

CABLE: WATER/GLYCOL TEST

CHROMATOGRAPH AND
ALTERNATING CURRENT

(AC) BUS SWITCHING

TEST

MULTIPLE KEYING TEST

SMOKE AND FIRE GLOW

SIMULATION ON TELE-
VISION MONITOR

VERIFY PROCEDURES USED

TO CLEAN CONNECTORS

EXPOSED TO WATER/GLYCOL

FLOW MEASUREMENT IN

SUIT LOOP UNDER VARYING

CONDITIONS

SPACECRAFT ELECTRICAL

TESTS

GAS CHROMATOGRAPH
CONNECTOR: TREATED

VELCRO ARCING TEST

Determine ability of LiOH canister used during OCP

FO-K-0021-1 to meet qualification of flight hardware-

Test Disapproved. Information available to verify that
canister did not qualify as flight hardware.

Determine if connector would arc when dropped onto

a metal surface with power applied. Completed on

S/C 008 per 'FPS V16-001-073. Evaluation by Panel

18.

Determine the composition of the gases generated
from the combustion of a LiOH canister, Test re-

quirements incorporated into Special Test No. 50.

Dctcrmim' reaction of powered gas chromatograph

connector to water/glycol vapor and liquid - to be.

accomplished in KSC-MAB per.TPS S/C 012-CM-
MA.016. Evaluation by Panel 18.

Attempt to determine spacecraft configuration and

operations which could produce conditions found in
S/C 012 dat_. accomplished on S/C 008 per TPS
V16,006-064. Evaluation by Panel 3.

Attempt to simulate S/C 012 communications anom-
alies by performing multiple keying operations on
S/C 008. Test cancelled because of questionable

value of information that would be obtained.

Symbolically simulate the accident by providing smoke
and fire glow as described by witnesses. Test dis-

approved as providing no meaningful information

beyond that obtained in the first TV test.

Verify adequacy of procedures used to .clean connect-
ors on S/C 012 exposed .to water/glycol. Combined

with special test No. 33 because of similarity. To be

accomplished in KSC-MAB. Evaluation by Panel 8.

Attempt to duplicate high suit flow rates and possible
suit hose disconnect seen in S/C 012 data - accom-

plished at MSC on breadboard per TPS STB-A-167.
Evaluation by Panel 3.

Attempt to simulate electrical anomalies indicated on
S/C 012 data at the time of the accident - accom-

plished on S/C 008 per TPS \.'16-001-073. Evaluation

by Panel 3.

Determine if energized connector rubbing over Velcro

treated with glycol and methyl-ethyl-ketone (MEK)

would cause ignition• Test disapproved as not pro-

viding meaningful information.

L '
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24.

25,

EI.E(_TROSTATI( TM, TEST -

SPACE SUIT

S/C 012 NFMOSPHERI_; -

RI'_I,ATIVE tIUMIDIT't;

26, VENT VAIA'E OPERATION

27. GAS CIIROMA'I'OGRAPIt

CABLE PROCUREMENT

28. SUIT l"l,t_W 'I'I.'ST,';

ANALYSIS t)l: S;t: 012

GAS C! IROMA'I't_GRAPII

CABI,I."

30, ANAI,YSIS t)F I,IQU ID

FRt)M QI_..\I) I'N(;INF,

31. ANAI,YS1S OF t]ON'I'EN'I'S

OF tU\S MI'I.t)N

32. FI,A,\iE bI.,VI'E t)F E'I'IIYI.I.,NI:.

GI.Y('_,_I, W.V|'F.R ,\iIN'l't'Rl,:S

33, W.X;I'I.'I_, GI.Yt:t _i. I.WI.'ICC'i'S

Deternfine electrostatic chitrge that can he developed

by a ,uited crewman it\ spacecraft atmospheres. Part
1 - '['PS Pres,sure Garuletlt Assembly (PG A) I,%2 com-

|)lete i_art '2 - 'I'PS S/C 014-CM 038 petxdltxg

Space_f'aft availability, l._valuatkm by PAnel 8,

Calculations of S/(" t112 atmosphere relative hu-

flfidity entet:ed in Special Test 1,6g because of its

potential us_, '|'cchtfical evfihtatioll tier required.

Deternfiue ntaximum citbin pres'sure at which vetxt

valve fails to operate. Tt's't disapproved bt_ause, vent

valve was pot designed for use in over.prt'sstlre colt*

ditions,

Procurement act{oil to assure availabili W of spate gas

chromatogr,tvh eahk.'s ['or test usage, Cables rrceived

February 25, 1967.

Obtaitt additioual itfiotuutfiott flw evahtation of S/(2

[)12 ,suit flow data - tt,_t COlt.strailtcd by lack of a

properly cotlfigurcd svaci'craft, To be p et:K_t'lt'ted at

MSt_, E,..ahtatiolt by Panel 3,

l)etcrmitw damage to aim itwMvcmeut of gas chrottl

atograph cabh" ill cause of ,iccideut - aualysis ill

progress i|t I,_S(_-,M,\I_ twr 'I'PS S, (" 012 (',\1-1V088.

MAD rtTtort M:kB 238,67. l:vahtation by Panel |8.

Analy-e liquid from Quad B, Ettgiue No, 3 to deter-

tltiltc t'Otlll'JOgitiolt _llld SOtlrCt" - au:dyzed in KSC-MAB

ver TPS S,t: 012.SM-MA 001, MAll Report Num,
her MAB.232-67, |.:valu,itiott by |*allel 18,

Atteutpt to. gaiu furlhcr ittlorttt,ttiou ou,¢otlteut._ of

tll¢ioit s,tillpler used tO aii;tlyze suit gases tilt ,1 auuat'_'
27, It,Hi7 - atl;llysi$ twrfortttcd iit KSC-MAB pe_' "I'PS
S,,(" 012-S,t: 017. MAI4 Report Nutuber XIA|I 2,_),q-

67. |.',vahtatiott by I',ulel 18.

|)/'tertuim" concexur,ttiotts or" ethylem" glycol,water

utixturt_ which cottld have sttpi_ortt'd ¢tullbtlStiOtt

on S,C Ill2, ;\ccotltplished tu KSt:-M..kB. I.'x'alu

dolt by [_,uwl 8,

l)eterttliue it proet, dttre ttstxl It) ¢le:ut ¢tmn¢ctors

exl_setl to _',ltcr glycol eli S (: Ol2-was adequate.

,tilt{ effects t|t_OlI Ct'0[tllectors of ¢'xt_ostll'e It) _,'ater,

glyt'ol tO Iw [wrfottlwd ill KSt: MAIl, I'_vahtation

|_y l'altel 8.

D-16-9



34,

35.

36.

37.

38.

INERTIAl, ME,.\SLIRI",MENT

UNIT (IMU)TI',MPF, RATURF,

CC)N'i'ROI, TEST

PR{)CU RI'M ENT OF ENVI Rt)N--

M ENT CONTROl, U N I'[" (I'CU)

CABt,I_ ASSi'MBI,i l".S

LiOll (..ANI_I |..1 "I_ES'[ '

SOtYl' COMP:\RNFIVE

;\N AI.YS1S

ANAI.YZI" DFPOSIT

t)N t't_MM..\NI_ PII,OI" l.'t)OT

PAN

39. EI,F,CTRIC:\I. SIl_l_'i"'I'ES'I"

40. CtH.1Hq.:\'I'i': 1,1:..\K t:lll'.t]K

41.. SPECIAl. I.:t:l,' Wi'I'li I,ltHl

t'.\N IS'I'!:R%

42. t:.kBiN RI.'I,II_F V.\I.\'I: ..\ND

VI.'.NI" i.INIq i.'I t_W

43, IHFI"EI_I'N I'l:kl. lqtl"SSt'ltE

(Al')vst:tR'Pl.INt; l_.kl'.k

(t:Dl')tilMB \I..kNt;I,E._

t'NIT

Determine changes in IMU i lcat('r and Blower eurrem
|Is a fufiction of Bus voltage ehMlges, for Correla-

tion with S,t: 012 data - Test caner'lied.

Supply twenty-five (25) cable a,ssemb|ies to support

Spew|i'd "l_e_t No. 33. Twi, nty-three (23_ assemblies
available Maeeh I0, 1967: three weeks lead time

on remMning two, l"xahuition not required.

Measure temperature and (low characteristicsofl,iOlt .

e:mistcr _ame a_ those used on g JC 012' durit_g OCP

FO- K .t_321-1,

Test Requif'ements inetwporati'd into Special Tcst
No. 50. Evaluation to bt" made ag part of that test.

Comparative anal vsi._ or' soot .front near cabin rclii'f
vab,'c inlet and from steam duct to verify cabin reli(_f

vane operation. '|'o bc ;m,flyzed in KSt'-MAB per
TPS S, t" 012-('M-,MA-t_38.. |'valuatiim by P;IBe| 10,

Analyze deposit on Comtn,uxd Pih_t's ftx_t pan to
dctermhte its cotBpc, sition and ;tit'[ in detertnitxing

its origin.

petfortned in KSt'-,MAB per 'I'PS S/t: 012-CM.M:X-

tl07, MAB Report Ntitllher .MAB 311 67. |'vahtation

by P;itiel 18.

Provide dat,I to support hwestig.ttion o| ,dternathtg

ctirret'tt (A{,:_I ,IIIoIII,IIV t'toted op. ,%,'(,: 012 prior tt_
the accident. Accomt;lished on S,t: tal8 per 'l'PS

V-16 001.083. l:.viihl;ttion I'n" Paiwl 3.

Isolate smirces or" w,itt't glycol lc.tk,lgc which re,iv

have contributed to thc ,tccit|etlt. hwhtdcd .in pl,lil

o| ,let|Oil for Bo,trd ..\ctiotl IIcIB 0107. |¼v,iht,ttiol_

hy Panel 18

t)htain ,tc&tt,tte thcrm,d ,llld ehctnical |R'r['orilxdt'tt't"

dat.t on i,iO|! canister un,.|t:r conditions neath,"

ideutieal to ,% t: O l2"Rt'tluivctut'tits in¢orptn',itt'.| into

,_pccial '['t'St ._O qO, I'O I'Jt" t,_.thi.itt't| ,1_ part o|

that I¢M

I)cterulille tlo',v eh,ir,tctcristies through vt'nt litw with

s:etit valve in ;t|_ort entry tuodc for cotrcl.tthm _sith

F, t: 012 data ,tct'oliiplisht'd on Mockup S,%li_ 2B.

I"x,iht,ttiotx hv Panel IO

tlllt,lin phil tit t:Dt' tlhnh.II .\ugh'_ .it ,¢.lrious

t';illill iut's,_tirt'._. I'tu" ¢lliilp.u{_oll _ilh ,% t_ 1112 d,lhl •

.it-t, iuilllli_ht,d oil ,_.tt lltlt tl pet I'l '_, Viltlllll II_ ti

l:.,_ahi,lluul ll_ P,uil'l III

D. 16.10
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45.

t6.

47°

48.

49.

50.

CHROMATO(_RAPH ('ABLE

TEsT

WEIGH LiOH CANISTERS

ELECTRICAL SHORT TEST

AC BUS. 2 SHORT ON PHASE A

OCTOPUS CABLE TEST.

s/c 008

ELECTRICAL SHORT TEST

LiOH CARTRIDGE TEST

Reproduce copper flow found on S/C 012 Ohromw

t0graphCable followingaccident.Performed in KSC-

MAB per TPS S/C 012-CM-MA-011. MAIl Report

Number MAB 297-67. Evaluation by Panel 18.

Determine extent to which canisters had reacted with

the surrounding atmcephere during storage. Incorpora-

ted into Special Test No. 50. To be evaluated at part
of that test.

Conduct electricalshortingtestson a vehicleconfigured

similarto S/C 012 to obtain informationrelativeto

cause of ignition.Request withdrawn by Originator.

Provide additional data to support investigation of

S/C 012 AC anomaly, prior to the accident. Per-

formed on S/C 008 per TPS Vt6-t_)l-093. Eval-

uation by Panel 3.

Acquire positive data to determine if MDAS would
evidence anonmlies due to short duration grounding

of direct current (DC) Main Bus B. Authorized per
ASHUR 012-501 - accomplished on S/C 008 per

TPS V16-01)1-(_)3. Evaluation by Panel 3.

Determine effects of hard shorts on various gage wire

circuits within the I)C systems. "rest to be accom-

plished March 15, 1_i7, on S/C tR)8 at MSC. Eval-

uation by Panel '.4,

Combination of requirements of SpeciM Tests 15, 36.
41, and 45. To be accomplished in KSC.MAB. Eval-

uation by Panels 2.5, 8, 1 !, and 18.
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A. TASK ASSIGNMENT

Tile Apollo 204 Review Board established the Final Board Report Panel, 17. The task assigned

for accomplishment by Panel 17 was preseribed as follows:

This activity involves the organization of tile report, the delegation Of responsibility to other
assigned task groups, the review and editing of submitted material, and the final preparation of

the Report.

B. PANEL ORGANIZATION

1. MEMBERSIIIP:

The assigned task was accomplished by the following members of the Final Report Panel:
Lt. Col. K. H. Hinchnlan, U. S. Air Force, Chaimxtm

Mr. R. D. Smith, Kimncdy Space Center (KSC), NASA

Mr. J. G. Ross, Langley Research Cenier (I,aRC), NASA

2. COGNIZANT BOARD MEMBER:

Colonel Charles F. Strang, U. S. Air Force, Board Metnber, was ,_ssigned to monitor the Final

Rcport Panel.

C. PROCEEDINGS

In response to the direction of the Apollo 204 Review Board, the Panel derived detailed objectives.

These objectives, were: preparation of tile ;\polio 2(el Review Board Final Report; review of Panel

reports; and the establishment and maintenance of an Apollo L_M Review Board General File,

I. FINAl, REPORT PREPAY', \TION:

The Apollo 2(M Review Board immediately recognized tile Final Report would serve important
functions. These functions ilxcludcd: the detailed documentary of the investigation process; the presen-

tation of the rationale which supports the findings and recommendations; and the presentation of vali-

dating data used to elintinate specific systems and procedttres as possible causative factors. With, these
functions in mind, the Final Report Panel was designed to document findings, determinations, and
recommendatitms for submission to the Adntitfistrator, National Aeronautics and Space Administration

(NASA).

To accontplish this objective effectively, it was initially determined that the Final Report Panel
would establish ,t system to. insure that every Board prtx'eeding,,statement, text, analysis, disassembly

action, etc., _was documetxtcd. Origin,tl copi_ (wherever po_ible) of each supporting docttnlent were

obtained b.v tile Panel. Those id_'ntified for enclosure in the Final Report were then. reviewed, edited,

attd assembk'd. The Fittal Rela)rt would lose its readability and effectivent_s if every document created

during the review was included in the report proper. "l'herefore, only those documents, photographs

and test results considered l_rrtinent to the findittgs of the Review Board,are contained within the

covers of tile Report. All other references are retained in the General File. Etwlosure 17-1 is the outline

used ill the preparation of the Final Report.

2. P,\NEL REPORT PREi'ARATI()N - APPI"NI)IX D TO TIIE FINAl. REPORT:

Enclosure 17-2 illustrat_ the pn_cedures employed in the preparation of the Final Panel Reports.
Panel C|tainnett consulted Panel 17 to obtain detailed requirements for Firtal Panel Report preparation.

Fonltat, enck)surt_s, findings attd deterntitt,ttions were discussed, and recoulmended inxprovetttents de-
fitted. Each draft of the Panel Reports was flitted bv Panel 17 and simultaneously, technical rtwie,,vs

were made. (Mpies were prepared and distributed to Board Mentbers, Counsels to the Board ..tad

eoguizatit Panel Chairnten for ittdividttal study. The Apollo '.._)4 Review Board. throttgh meetings _vtth
the Panel Chairmen. el'viewed the contpleteness, coordinated the contents with ot|ter Panels, and judged

the acceptability of the rep_rts. Panel Chairmett advistxt Panel 1._ Of theh photographic selections for

Sheet 1 of 2)
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inclusion ifi the Final Panel Report, Services for the preparation and reproduction of text, Charts,

drawings, photOgraph_, and binding of the Final Report were Obtained by the Final Report Panel, 17,

3. GENERAL FILE:

The Apollo 204 Review l_oard General Files were established in accordance with Review BO_trd

Administrative Procedure 15. Tile Final Report is dependent upon this file for much of the suppoiting
docnmentatiOfx. Data relative to fire propagation, materials, systems operation at high temperatures,

system and (:omlbonent testing and _'alidation, etC., are some of the by-products of the review and

are available in the file. The composition and functions Of the Review Board, as well ils task assign-

ments Of the Panels, are also available therein. The file system is designed to insure that every item

entered in the file is reviewed, logged, indexed and cataloged. Major cla._sification is by Panel with spe-
cific reference data pertaining to the Panel Report filed in the front of each Panel's file. Test Pre-

parAtion Sheets (TPS), prepared for each test, disassembly task, inv_tigation technique, etc., are identi.
fled by the spacecraft system to which.they apply and are cross indexed by TPS number.

All Review Board General Se_ions. were recorded on tapes designated "'original" (Review Board.

Adtninistrative Procedure 9) and are. in the General File. These tapes were then used in transcribing

minutes of. General Sessions. Verbatim transcripts of these sessions are incorporated in Appendix A along

with mimltes of the Ext._utive Sessions. Edited copies of original tap_ were made .and designated "'mas-

ter". The editing process removed, extraneous, information .and periods of silence. Other items in the
General File include photographs, diagrams, T.V. tapes and motion picture fihns.

In accordance with the direction of tile Administrator, NASA, February 27, 1967', the Final Report

and General File will he maintained by the Director, Langley Research Center, Langley Station, Vir-
gitlia, for the National Aeronautics and Space Administration, to provide a source of information to
inquiries and for research projects of the future.

D. FINDINGS AND DETERMINATIONS

Not :xpplicable.

E. SUPPORTING DATA.

Enclosures

17-1.

17,2
i"inal Report Outline

Task Panel Report Flow Chart

• •
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FINAL REPORT OLfTLINE

Letter of Transmittal to Administrator, NASA

Preface

Table 6f Contents

Part i - Pufpot¢ and Authority"
a. Narrative of Board Hitt60'
b. NMI 8621.1 and mem6randa of January 28 and February 3, 1967.

c. Dr. Seaman's letters on appointment of Dr, Van Dolah; letters on deletion of Dr. ions and

Mr. Jeffs.

Part 2 - Biographical backgr6und or_ each board member .and C_untcl tb the Board.

Part 3 • Board:
a. Organization Letter from Board Chairm-_n on .appg. intmentl of Representative, Consultants,

Liaison to the Board and Task PaneLs.
b. Procedures - Explanation of how Board functions, i.e,, daily General and Executive Scttions,

Task Panel participation, d_isions and. requests for Panel accomplishments enacted in Executive

Session.

c. Summary Of. Activities - Record of Board proceedings.

d. Spacecraft and data custodial responsibilities

e. Interim Reports from Deputy Administrator, NASA to the Administrator. NASA

Part 4 . History of Accident
a. Backgt'ound of Spacecraft 012 together with description of test objcttivct and tcqueneca up to

start of T-10 hold.
b. Time line from .T.10 hold through medical determination of death (summarize events al they

occurred}.

Part 5 - Investigation and Analysis -- a detailed descriptive narrative of the investigation which provides

aft anal_,,-sis of the causes or probable causta.

Part 6 - Findings. Determinations, Recommendations

Appendices,
a. Board Minutes.

b. Witne_.statements (with relcasesl.

c. Apollo Operations ltandbook, dated 12 November 1966.

d. Panel Reports.

c. t)rganization and .Management.
[ _chedule of Physical Evidence.

g Add_'nda anti Corrigenda

Board Files not part of report

General Fde.
I WitneSS statements not relevant.

2. Photographs not used m report.
3. Supplementary analysts and data used in preparation of Report

4. Working papers
Voice and medical records I[iled at .MSCL

l, Correslmndt_nce [tom Ceneral Public

7..Mtscellaneom papers
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D-17.5



I-" i..

O.<
_.'r
_U
l

.-'3:
ILl
zO
4-' u._

oo

t_

..J
LIg
-f

G.

Z

_L

m_

G,•
<1--

EHCLOSURE 17.2

0-17-7


